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ABOUT OUR COVER 
The Rocky Flab Plant is a government facility in transi- 
tion. Its former production mission, once crucial to the 
nation’s defense system. came to an end in 1992 with the 
end of the Cold War and the U.S. Government’s decision 
not to resume weapons component production activities 
at the plant. Today, Rocky Flats is transitioning to a new 
mission focusing on environmental restoration. waste 
management, and decontamination and decommission- 
ing of facilities. The photographs illustrated on the 
cover of this report represent three important aspects of 
the plant’s past and present missions. ranging from the 
general production facilities pictured in the top photo- 
graph, to the employees who fulfilled a vital role in the 
plant’s national defense mission. Those s m e  employees 
are now k i n g  called upon to provide the experience and 
knowledge necessary to successfully complete the transi- 
tion to a new mission while protecting employee and 
public health, and restoring and preserving the unique 
environment that surrounds the Rocky Flats Plant. 
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PREFACE 

Rocky Flats Plant 
Site Environment01 Report for 1992 

The I992 Rocky Flirfs Plmr Sire f~tii~iri~irii ietif(r1 Reporr 
provides information to the public ahout tlic i m p c t  of 
the Rocky Flats Pliint on the environment arid public 
health. The repon contiains a compliance summary. ;I 

description of environmental monitoring progr;ims. and 
radiation dose estimates for the surrounding population 
for the period January I through December 3 I ,  1992. 

An environmental surveillance progrm has been ongo- 
ing at the Rocky Flats Plant since the 19.50s. Early pro- 
grams focused on radiological imp 
ment. The current program examines the potential 
radiological and nonradiological impacts to air, surface 
water, groundwater. and soils. I t  also inclurlcs meteor- 
ological monitoring, ecological studies, and cnviron- 
mental remediation programs. 

Environmental operations at the Rocky flats I’lant ;ire 
under the jurisdiction of several local. state. and federiil 
authorities. panicularly the Colorado Department ol‘ 
Health, the Environmental Protection Agency. :ind the 
Department of Energy. A variety of repons are pre- 
pared at different intervals for these ;ind other agencics 
in addition to the annual environmentd report. A list 
of these repons is provided i n  Section 3, l ~ b l c  3- I .  
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Executive Summary 
Pc 

The Rocky Flats Plant Site Environmental Report provides sum- 
mary information on the plant's environmental monitoring pro- 
grams and the results recorded during 1992. The report con- 
tains a compliance summary, results of environmental monitor- 
ing and other related programs, a review of environmental 
remediation activities, Information on external gamma rodia- 
tion dose monitoring. and radiation dose estimates for the sur- 
rounding population. This secfion provides an overview of 
these topics and summorizes more comprehensive discussions 
found In the main text of this onnuol report. 



Executive Summary 
Rocky Rats Plant 

Site Environmentol ReDort for 195'2 

OVERVIEW 

COMPLIANCE SUMMARY 

The pu'pose of the Rocky Flats Plant Site Environmental 
Report is to present summary environmental data to help 
chmcterize site environmental nranagement perfor- 
mance. confirm compliance with environmental standards 
and requirements, and highlight significant programs and 
efforts. This report represents a key component of the 
Depmment of Energy's (DOE) elfort to keep the puhlic 
informed about the environmental condition iit the Rocky 
Flats Plant (RFP). The Site Environmental Repon helps 
chwacterize both the radiological and nonradiological 
condition of the site environment arid helps identify 
trends with regard to eftluent releases and environmental 
conditions. 

This Executive Sununary provides an overview of the 
report including a compliance summary for activities 
related to environmental statutes, regulations, orders. and 
agreements. Section 3 of this report provitlcs a discus- 
sion of environmental monitoring programs ;it K FP and 
includes data on meteorological, air, surfacc water, 
groundwater. soils, and ecological monitoring. 
Environmental Remediation programs arc reviewed in 
Section 4, followed by discussions on extciml g;uiiiiia 
radiation dose monitoring and radiation dose ;issessiiisnt. 
Section 7 includes a review ofthe RFP's Quality 
Assurance program. Four appendices provide additional 
information on applicable guides and standards, analyti- 
cal procedures. wind stability classes, and the hasic con- 
cepts of radiation to assist in  the undermnding and inter- 
pretation of monitoring information and radiation dose 
assessment. 

More comprehensive discussions on each topic can he 
found in the main text of this report. 

National Environrnenta/ 
p o k y  Act (NEPA) 

The National Environmental Policy Act (NEPA) is the 
nation's most widely applied federal environmental 
statute, requiring docunientation that shows federal agen- 
cies have considered environmental impacts nntl puhlic 
commentary on proposed xtions. During 1992, the RFP 
NEPA Compliance Committee (NCC) provided inlomia- 
tion and recommendations on approxinxuely I20 projects 
related to construction. refurbishment. or upgrades of 
KFP facilities. 

x v  ____________ --____--- - 



Executive Summary 

Progress continued on preparation of Environmental 
Assessments (EAs) for a new Sanitary Landfill and for 
Surface Water Structures Maintenance. An EA is pre- 
pared to deiermine whether a proposed federal action 
requires preparation of an Environmental Impact 
Statement (EIS). Before preparation of an EA, the pro- 
posed federal action is evaluated as a possible 
Categorical Exclusion (CX). which is a category of 
actions that do not have a significant effect on the 
human environment and do not require either an EA or 
an EIS. Twenty CXs were approved during 1992. 

Fndangered Species Act, 
Fish and Wi/d/ife Coordina- 
fion Act, Migratory Bird 
rreaw Act, and Fxecufjve 
Order I1990 (frofection of 
Wetlands) 

Several Public Notices of Wetland/Floodplain 
Involvement and Statements of Findings were pub- 
lished in the Federal Register as required by IO CFR 
1022. Among those were the Sitewide Treatability 
Study; Well Plugging and Abandonment Program; Site 
Characterization Activities at Operable Units (OUs) I ,  
2.5,  and 6; Proposed Resource Conservation and 
Recovery Act (RCRA) and Comprehensive 
Environmental Response, Compensation. and Liability 
Act (CERCLA) Characterization and Remediation 
Studies in OUs 3.4.7, and 9; and Surface Water 
Monitoring Station Upgrades and Installations. 

Clean Air Act (CAA) The Environmental Protection Agency’s (EPA) 
National Emissions Standards for Hazardous Air 
Pollutants (NESHAPs) established an annual limit of 
IO millirem per year (mredyr) effective dose equiva- 
lent (EDE) to any member of the public as a result of a 
facility’s operations. Radionuclide air emissions from 
RFP were well within the required limits during 1992. 

R F F s  radionuclide emissions monitoring systems are 
not in full compliance with EPA’s monitoring require- 
ments; however, the existing monitoring deficiencies 
are not likely lo cause emissions to be underestimated. 
RFP is responding to a Compliance Order (issued to 
RFP by EPA Region VIII) that requires compliance 
with the effluent monitoring requirements of 40 CFR 
61.93(b). 

The calculated beryllium discharged from RFP during 
all of 1992 was 3.399 grams (g). compared to the daily 
stationary source limit of IO g over a 24-hour period set 
by Colorado Air Quality Control Commission 
Regulation No. 8. 

I--.- 

- 

Rocky Flats Plant 
Site Environmentoleport for 1992 

Air Pollutant Emission Notices (APENs) are required 
by Colorado Air Quality Control Commission 
Regulation No. 3 for all sources that generate regulated 
nonradionuclide air pollutants. The air pollutant emis- 
sions reported on the source-specific APENs comprise 
the nonradionuclide air emission inventory for RFP. 
The baseline air emission inventory was completed in 
loonA1 niirinp 1992. six APEN remrts were submit- 

”.”.-. .-. . .D 

_._..I. - ~ s i d e  Industrial Storage Tanks (4192); 
Building 664, Solid Waste Disposition Center (3192); 
Operable Unit I ,  8811891 Hillside Remediation (3192); 
RiiilAino 77 I 9nliition Disoosal Plan (5/92); Building 
928, Firewater Diesel Pump: and Bu!ldi_“g779 ___  
--... ~. . ~, 
was rewritten at the request of the Colorado 
Department of Health. Air Pollution Control Division 
(CDH, APCD). to conform to the reporting format 
established during the 1990-91 baseline inventory. I 
In response to new provisions in the 1992 Colorado Air 
Pollution Control and Prevention Act (Act), RFP 
r r v i r w p d  the hadine air inventom and resubmitted 
APENs to the CDH, APCD. Based on the provisions . .  
-. ...~ 

I rent air pollutant emissions data and operational infor- 
mation. In December 1992. I16 APEN Update Forms 
fnr wwlrrpC of criteria oollutants were submitted to the 
CDH, APCD. Sources of hazardous pollutants Will  be 
addressed before December 1993. 

During 1992, RFP submitted 42 permit app\ications for 
cionifirant qniirres of oxides of nitroaen (NO,) 10 the 
CbH, APCD, in order to limit NO, emissions to per- .-.- 
mitted levels and maintain R_FP in 
o--, - -  
submitted for thd Building 443 Steam Plant boilen, 32 
emergency generators, and 9 internal combustion diesel 
engines. 

Title VI of the Clean Air Act (CAA). “Stratospheric 
Ozone Protection,” requires the phaseout of produc- 
tinn nf ria%< 1 n7one-deoktine substances (ODSs) by 
the year 2OOO. In Febmw 1992. 
. . . ._ - - 
r m n l l t l ~ i n n ~  rnnrpminp the use of ODSs are being 
promulgated at the state and . .. tede - 

- -7--  

Control Commission Regulation No. IS, “Regulation to 



Rocky NOtS Plant 
Site €nv/ronmental ReDort for 1992 Execufive Summary 

Control Emissions of Ozone Depleting Compounds,'' is 
scheduled to become effective on January 30, 1993. 
This regulation requircs refrigerant reclaiming and 
recycling, preventive maintenance plans, semiannual 
inspections, equipment registration, refrigerant track- 
ing, annual reporting, and registration of personnel 
handling refrigerants. To help assess the full impact 
that these regulations will have on RFP operations and 
personnel, il comprehensive sitewide inventory of all 
refrigerant-using equipment is currently underway. 
When completed, the inventory will allow the Air 
Quality Division to determine which pieces of  equip- 
ment on plantsite require registration and tracking 
based on the new regulations. RFP is continuing to 
purchase additional refrigerant reclaim systems and 
portable recovery units. proceeding with refrigerant 
equipment upgrades, retrofits. replacements, tracking 
mohile sources. and completing required reports. Two 
reports, Ozone-Depleting Substirnces Phose-Our Plon 
(EG92d) and Review oJSpecificiifiuris iind 
Requirements for Ozone-Deplerins Sitbstcrnce Usuge 
(EG92g), were completed for submittal to DOE Rocky 
Flats Officer (RFO) and DOE Headquarters (HQ) dur- 
ing October and November 1992. respectively. 

CIean Water Act (CWA) The National Pollutant Discharge Elimination System 
(NPDES) permit program controls the release of pollu- 
tants into United States waters and requires routine 
monitoring of point source discharges and reporting of 
results. No Notices of Violation (NOVs) were received 
by RFP in 1992 for violation of NPDES standards. 
One exceedance (low pH at the Waste Water Treatment 
Plant IWWTP1) was reported by RFP on July 5, 1992. 
The cause was determined to be low flow; action was 
taken immediately to correct the condition, which has 
not reoccurred. 

The Spill Prevention Control and Countermeasured 
Best Managenieni Practices Plan (SPCC/ BMP) is a 
compilation of existing facility improvements, opera- 
tional procedures, policies, and requirements for con- 
trol of hazardous subslances and spills. The current 
SPCClBMP was completed in September 1992. An 
NPDES s~orm-water permit application was submitted 
in 1992 on schedule. 

In October 1992, the Colorado Water Quality Control 
Commission (CWQCC) heard a petition hy the DOE to 
reconsider the standards placed on Segment 5 of Big 
Dry Creek (tributaries from source to Ponds A-4, B-5, 
and C-2). The standards are hased on the designated 
use, or classification, of a water body segment. 
Segment 5 was subject to stream standnrds with goal 
qualifiers. During the October meeting. DOE and 
EG&G Rocky Flats requested an extension of the goal 
qualifiers and temporary ~nodilications and iiskcd the 
CWQCC to revise the site-spccific organic standards to 
achieve consistency with the statewide numeric stan- 
dards for organic chemicals. In Decemhcr 1992. the 
CWQCC rejected the proposal io continue the narrative 
ambient nioditiers for 3 additional years and instead 
agreed to impose Segment 4 standards with teiiiporary 
modifications for nine parameters. 

Toxic Substances Control Act In 1992.89 drums of radioactive ashcslos wcrc shiplxd 
(TSCA) offsite. These drums consisted of low-level riidioac- 

lively contaminated ashrstos gencr;itcd ;II scvcriil Ioca- 
lions throughout RFP. One shipment 01' polychlorinat- 
ed biphenyls (PCB) contamin;ircd iiia~eriill ;ilso w;as 
prepared for shipment offsite in  early 1993. KFP con- 
tinues to store radioxtively contianiiiiatcd PCB waste 
beyond the I-year storage limit imposed hy Toxic 
Substance Control Act (TSCA) regulations. DOE has 
notified the EPA, Region VIII, ih;ii storage will he nec- 
essary until a commercial or DOE treatment and dis- 
posal facility capable ol'receiving this waste is identi- 
fied. 

Resource Conservation and On June 17. 1992. EG&G Rocky Flats received an 
NOV under the Colorado tlazardous Waste Act. The 
State of Colorado. under authority of the EPA, regu- 
lates hazardous waste and the hazardous componcnts of 
radioactive mixed waste at RFP. The NOV addressed 
56 issues raised by the CDH. I-lazardous Materials mid 
Waste Management Division, tluring a 22-aiionth periud 
from July 1990 io June 1992. None 01' the fiiidings 
involved offsite releases. In response to the NOV; 
EG&G developed more than IO0 intlividu;il corrective 
actions tasks to address the tindings. 

During 1992. the KCRA Ptln A perinit application was 
revised seven times to request changcs 11) interim status 
and to suppori Part I3 permit iiiodilic;ilion rcques!s. 

Recovery Act (RCRA) 

, 

... 
X Y l l l  ____ 
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National Response Center 
(NRC) Notifications 

Waste Minimization 
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Seven requests for modification to the Rocky Flats 
Plant RCRA Part I3 Operating Permit were submitted 
to CDH in  1992. In  addition. a permit application sup- 
plement was submitted to EPA in February 1992 to 
address the requirements of the organic air emissions 
regulations, effective December 1990. and codified in 
40 CFR 264 and 265, subparts AA and BB. 

The Inter-Agency Agreement (IAG) requires RCRA 
Facility InvestigationsIRemedial Investigations 
(RFIIRI) work plans as a function of characterizing the 
source of the contamination and the soils of an interim 
status closure unit. RFI/RI work plans for the Solar 
Evaporation Ponds, Original Process Waste Lines, West 
Spray Field, and other Outside Closures received con- 
ditional approval during 1992. Quarterly groundwater 
monitoring also continued in 1992 for wells within 
three RCRA-regulated units scheduled for Interim 
Status Closure. 

RCRA Contingency Plan was implemented on 23 occa- 
sions during 1992. Of the 23 occurrences that resulted 
in RCRA Contingency Plan implementation, six occur- 
rences resulted from a lack of adequate secondary con- 
tainment, and nine resulted from a waste being discov- 
ered in secondary containment. but not removed within 
24 hours as required by RCRA regulations. The 
remaining eight occurrences were the result of various 
spills and releases. 

In 1992, per the requirements of 40 CFR 302.6, RFP 
notified the National Response Center of 32 releases to 
the environment of a hazardous substance that equaled 
or exceeded the reportable quantity. Twenty-nine of 
those releases involved small quantities (less than IO 
gallons) of ethylene glycollwaste mixtures. The three 
remaining notifications involved one release of 28 
pounds of asbestos in 40 pounds of insulation and two 
releases of contaminated groundwater that contained 
detectable levels of hazardous waste constituents. No 
notifications were made to the Local Emergency 
Planning Committees (LEPC) or State Emergency 
Response Commission (SERC) because exposure was 
limited to persons within the boundaries of the plant. 

. 

Significant gains were achieved during 1992 in efforts 
to reduce generation of radioactive and nonradioactive 

I Rocky F b f s  Planf 
Site Environmental ReDOd for 1992 

hazardous wastes. Total radioactive waste generation 
in 1992 was 1,142 cubic meters (in’), down from 2,042 
m‘ in 1991. Transuranic (TRU) waste generation dur- 
ing 1992 was 10.01 m’, while TRU mixed waste gener- 
ation was 12.45 m’. Totals of 678.7 I m’ of low-level 
and 440.39 m’ of low-level mixed waste were generat- 
ed during the year. Nonradioactive hazardous waste 
generation was reduced by 44 percent, from 39,042 
kiloerams in 1991 to 21,786 kilograms in 1992. 

grams in I991 to 1,506 kilograms in 1992, representing 
a 93 percent reduction. Paper recycling increased 67 
percent during 1992 to a total of 348.5 tons. In  addi- 
tion, 14.3 tons of cardboard were recycled. 

Compliance lssues On November 3, 1989, the DOE, CDH. and EPA 
signed a Settlement Agreement and Compliance Order 
on Consent No. 89-10-30-01 regarding alleged viola- 
tions of the RCRA hazardous waste regulations per- 
taining to proper waste management of residues. RFP 
-submitted a series of documents in compliance with the 
Order, including the Mixed Residues Compliance Plan 
submitted September 28, 1990. On July 31, 1991, the 
CDH issued to RFP Compliance Order No. 9 1-07-3 I - 
01, which indicated that the Mixed Residues 
Compliance Plan was inadequate and therefore violated 
the November 1989 Order. In August 1991, the CDH 
filed a complaint in court alleging that DOE had sub- 
mitted an inadequate plan in violation of the November 
1989 Order. Compliance Order No. 9 1-07-3 1-01 speci- 
fied a schedule for removing all backlog mixed 
residues from RFP by January I ,  1999, and a schedule 
by which mixed residues would be brought into physi- 
cal and administrative compliance with the Colorado 
Hazardous Waste Regulations. 

In order to meet the court-ordered deadline for obtain- 
ing a permit for all mixed residues currently stored at 
RFP. a Permit Modification request was submitted to 
the CDH on June 30, 1992. Work to upgrade mixed 
residue units to meet conditions of the Permit Modifi- 
cation was initiated and continued through 1992. In 
addition, the Permit Modification included a compli- 
ance schedule for submitting closure plans for out-of- 
service mixed residue units. Closure plans were sub- 
mitted for out-of-service tank systems in Buildings 37 I 
and 77 I on September 1 I ,  1992, and December 13, 
1992, respectively. 
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Emergency Planning and 
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Negotiations to resolve CDH's August 1991 suit con- 
tinued throughout 1992. As pan of these negotiations, 
a Mixed Residue Reduction Report was submitted on 
February 28. 1992, and a Mixed Residue Tank Systems 
Managenient Plan was submitted on March 31, 1992. 
The Tank Systems Management Plan, which was 
updated in August 1992, included schedules to bring 
niixed residue tank systems into compliance with the 
Colorado Hazardous Waste Regulations. The Mixed 
Residue Reduction Report, which was updated in 
November 1992, included preliminary plans for remov- 
ing the inventory of  niixed residues from RFP. 

Federal Facilities Compliance Agreement (FFCA) I I  
(an expansion of the original FFCA signed in 1989) 
was signed by the EPA and DOE on May IO, 1991.10 
provide a 24-month period for DOE to demonstrate 
achievements toward compliance with the Land 
Disposal Restrictions (LDR) portions of the Hazardous 
and Solid Waste Amendments (HSWA) of 1984 and the 
Colorado state laws applicable to RFP. During 1992. a 
variety of reports and plans were prepared and submit- 
ted to meet the requirements of the FFCA 11. These 
reports and plans outline the development and iniple- 
mentation of various treatment technologies required to 
treat mixed wastes before. disposal at offsite locations. 

The IAG for environmental restoration activities at 
RFP was signed on January 22, 1991, by DOE, EPA, 
and CDH. The agreement clarified the responsibilities 
and authorities of the three agencies related to environ- 
mental restoration. standardized requirements, 
described the procedures to be followed, and helped 
ensure compliance with orders and permits. Section 4. 
"Environmental Remedialion Programs." describes 
remediation activities accomplished during 1992. 

During 1992, there were no releases of extremely haz- 
ardous substances or CERCLA hazardous substances 
that posed a potential impact beyond RFP boundaries 
and required notification to the SERC and LEPCs. 

RFP suhmitted the "Tier II Emergency and Hazardous 
Chemical Inventory Forms" report to emergency plan- 
ning agencies for the State of Colomdo. Jefferson and 
Boulder counties, and the RFP Fire Department i n  
1992. The report is required under Section 3 12 of 
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EPCRA and lists quantities and locntions of hazardous 
chemicals. The RFP also suhmitted the "Toxic 
Chemical Release Inventory" (Forni Rs) to the EPA 
and the State of Colorado in I992 as required under 
Section 3 13 trf EPCRA. This report contains inlornia- 
tion on quantities of routine and accidcnt;il releases of 
cheinicals. the innximuin amount of chemicals stored. 
and the amount of chemicals contained in  wastes trans- 
ferred offsite. 

Agreement in Principle (Alp) An AIP was executed between the DOE and CDH in 
1989. Part of [hiit agreement provided for CI>H to con- 
duct the Rocky Flats 'roxicologic Review ;ind Dose 
Reconstruction Study (CDH92). intentled to exiiniine 
chemical and radionuclide emissions froni KFP and 
assess what health impacts, if any. may h;ive ticcurred 
to the public. Phase I of the study, tlic linal driift report 
of the Reconstruction of Historical Rocky Flats Opera- 
tions & Identification of Release Points, wiis issued in 
August 1992. This is being followed by Phase II of the 
study. which will provide estimates of  exposure risks. 
Conipletion of Phase I 1  is expected in late 1993. 

Special Assignment Team On June 6. 1989. DOE mobilized a Speci:il Assignment 
Tzani (Tiger Team) tu provide an independent audit of 
operations and practices at RFP. The environmental por- 
tion of the audit focused on dctemiining whctlier RFP 
activities created an imminent threat to the public or 
environment. whether operations were conducted in 
accordance with environmental rrquirenients and best 
management practices, and the status of previously iden- 
tified environmental concerns. Results of the original 
Tiger Team audit were reponed in the A.s.se.s.sitrent o/' 
E I I I ~ ~ ~ ~ I I I I ~ ~ I ~ ~  Cr,iidifirm.s 111 die Rocky N n t s  f J 1 ~ i i i ~  

(DOE89). EG&G Rocky Flats responded to the findings 
in a document that outlined Y3 sepwdte action plans con- 
taining descriptions ol'nieasiires to bc taken to address 
the findings, including schedules, milestones, associated 
costs, and rcsponsihlc p;irties. As of Deceniher 1992.37 
action plans were verilied as complete. 33 plans were in 
verification, and 23 plans were open. 

METEOROLOGlCAl 
MONITORING 

The 1992 nieiin tcrnpcriiiurc ol'4R.X '1'was nearly I "F 
below nortiial. The annu;il teinperature extremes ranged 
from a high of 9 I "F on July 6 to ii minitnuni of  -1 "F on 
January IS.  The 1992 p a l ;  wind gust of86 niph 

.__ x x i i  
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AIR MONITORING 

Effluent Air Monitoring 

Nonradioactive Ambient Air 
Monitoring 

Radioactive Ambient Air 
Monitoring 

occurred on January 24. Precipitation during the year 
was more than I inch below normal, totaling 14.49 inch- 
es. The largest daily precipitation fell on August 24 with 
1.97 inches of rain. The largest 15-minute rainfall of 
0.28 inches wa.. also recorded on this date. Monthly pre- 
cipitation ranged from 3.37 inches in March to 0.00 inch- 
es in September. 

Plutonium and uranium discharges totaled 0.4013 
microcurie (pCi) (1.48 x I@ Becquerel p q ] )  and 0.9376 
pCi (3.47 x IO‘ Bq), respectively. The mkimum sample 
concentration for plutonium was O.oOO0 x 10’” micre 
curies per milliliter (pCVml) and for uranium was 0.0041 
x IO” pCi/ml. Americium discharges totaled 0.2457 pCi 
(9.09 x lo’ Bq). The maximum concentration was 
0.00125 x 
tritium discharged during 1992 was 0.0038 Ci ( I  .41 x IO* 
Bq). The maximum tritium concentration was I17 x 10” 
pCVml(4.33 Bqh’). The total quantity of beryllium dis- 
charged from ventilation exhaust systems wa5 3.399 
grams (g). The maximum concentration was 0.00066 
micrograms per cubic meter (pg/m’). Radionuclide 
releases did not exceed NESHAP limits based on com- 
puter modeling using the AlRDOSmC computer code. 

pCiml. The total measured amount of 

The maximum total suspended particulate (TSP) value 
(24-hour sample) was 106.2 pg/m’, and the annual geo- 
metric mean value was 47.6 pg/m3. The maximum 
Particulate Matter- IO (PM-IO) value (24-hour sample) 
was 47.3 pg/m’. and the annual arithmetic mean was 14.7 
pg/m3. The annual geometric mean for TSP was 79 per- 
cent of the former TSP primary annual geometric mean 
standards. The annual arithmetic mean standards for the 
PM- IO was 29 percent of the primary annual arithmetic 
mean standard. 

Overall mean plutonium concentration for onsite samplers 
wa5 0.099 x 10’” pCiml (3.66 x IO“Bq/rn’), which is 
0.49 percent of the offsite Derived Concentration Guide 
(DCG) for plutonium in air. Overall mean plutonium 
concentration for perimeter samplers was 0.002 x 10’” 
pCiml (5.5 x 10.’ Bq/m’), which is 0.008 percent of the 

Rocky Flak Plant 
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offsite DCG for plutonium in air. Overall mean plutoni- 
um concentration for community samplers was 0.001 x 
10” pCiml(3.7 x 10’ Bq/mr). or 0.006 percent of the 
offsite DCG for plutonium in air. - .  

SURFACE- WATER MONITORING 

R O C ~ Y  F M S  plant siie 
Surface- Wafer Monifor[ng 

Maximum volume-weighted average concentrations and 
percent of DCG for plutonium. uranium, americium, and 
tritium of sampled eftluents from Nonh and South 
Walnut Creeks and Woman Creek are listed below. 

Surface-Water Effluents Percent 
Average Concentrations o f .  

-9- KEG 

Plutonium 

Uranium-233, -234 

Uranium-238 

Americium 

Tritium . 

(PondC-2) 0.025 f 0.004 0.08 

(Pond C-2) 0.88 f 0.07 0.18 

(Pond C-2) 1.43 It 0.10 0.24 

(WalnutCreek) 0.005 f 0.001 0.02 

(Pond A-4) 59 f 11 0.0 

Mean concentrations and percent of DCG for plutonium, 
uranium, americium, and tritium for samples of raw 
water taken from Ralston Reservoir and South Boulder 
Diversion Canal are listed below. 

Raw Water Supply Percent 
Average Concentrations of 

-4- D€G 

Plutonium -0.002 f 0.003 -0.01 
Uranium-233, -234 0.36 f 0.20 0.07 
Uranium-238 0.31 f 0.16 0.05 
Americium 0.003 f 0.005 0.01 
Tritium 55 f 138 0.00 

xxiv xxv 
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Community suflace-water 
Monitoring 

Maximum average reservoirlcanal concentrations and 
percent of DCG for plutonium, uranium. americium, 
and tritium from samples of public water supplies from 
several surrounding reservoirs are listed below. 

c 

Maximum Average Percent 
Reservoir Concentrdtions of 

( X ' ~ C i / m l )  Ux 
Plutonium 

Uranium-233. -234 

Uranium-238 

Americium 

Tritium 

(Dillon) 0.028 f 0.005 0.09 

(Ralston) 0.80 f 0.09 0.16 

(Ralston) 0.93 f 0.10 0.16 

( Dillon) 0.012 f 0.006 0.04 

(Dillon) 78 f 87 0.00 

Maximum average drinking water concentrations and 
percent of DCGs for plutonium. uranium, americium. 
and tritium from samples of drinking water from sever- 
al surrounding communities are listed below. 

Maximum Average 
Drinking Water 
Concentrations 
( ~ 9 ~ c i i ~ i i  

Plutonium 

Uranium-233, -234 

Uranium-238 

Americium 

Tritium 

(Broomfield) 0.003 f 0.013 

(Denver) 0.44 f 0.54 

(Thornton) 0.31 f 0.05 

(Golden) 0.016 f 0.042 

(Louisville) 46 f 24 

Percent 
of 
mx 

0.0 I 

0.09 

0.05 

0.05 

0.00 

Rocky fiats Piont 
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GROUND WATER 
MONITORING 

Shallow groundwater within OU I (881 Hillside) is 
contaminated with Volatile Orgiinic Compounds 
(VOCs). inorganics (including some metals). ;ind ele- 
vated levels of uranium (much of i t  naturally occur- 
ring). The contaminants o f  most concern arc VOCs 
i n  the unconlined groundwiitcr systcni within the 
boundaries of Individual klaz;irdous Suhstance Site 
(ICISS) 119. I in the eastern ponion o f  the OU. 
Concentrations of VOCs diminish downgradient of 
IHSS 119. I ,  becoming equal to or helow dctectiori lim- 
its within 200 feet ofthe area. Slightly elevatetl con- 
centrations of  inorpnic constituents :IIW were found in 
the eastern ponion of OU I ,  where nnalytcs detected 
shove background levels includcd total dissolved solids 
(TDS), met;ils (nickel. strontium, seleniutn, zinc, and 
copper), and uranium. 

Groundwater in  the upper hydrostr;itigrapliic u n i t  with- 
i n  OU 2 (903 Pad, Mound. and East 'I'rcnclies Area) is 
contaminated with VOCs. inorganics. dissolved metals, 
and some radionuclides. The upper hydrostratigr:ipbic 
unit is comprised of;illuvial miterials ;ind shallow sub- 
cropping sandstones. Inorganics and dissolved metals 
comnionly occurring above hackground I e \ d s  include 
TDS. strontium. barium, copper, and nickel, ;uid to ii 
lesser extent, chromium, manganese. selenium. leiid. 
zinc, and molybdenum. The majority ol' the r;itlionu- 
clide contamination is uranium-238. Plutoniuin and 
americium are also present in some groundwatcr s;un- 
ples. Contaminanls of most concerti are VOCs. Those 
detected include tctrachloroethene. trichloroethcne. and 
carbon tetrachloride. 

Contaminants detected within OU 4 (Solar Ponds) 
include nitratelnitrite. TDS, Iluoride, bicarhonate, sul- 
fate. dissolved radionuclides. and severd dissolved 
metals. Dissolved radionuclides detected in surlicial 
wells downgradient and in [he imniedi;ite vicinity of 
the Solar Ponds during I992 includcd ur;initini-233, -234 
(as high as 136.3 pCi l ) .  ur.iiiiurn-235. urmium-238 
(92.0 pcill), and tritium. Total r:idionuclides dctected 
in the uppermost nquil'er incluilc aniericiuni-24 I (0.40 
pCill) and plutonium-239. -240 (0.67 pcill). VOCs 
detected in surticial wells io the vicinity o f  the Solar 
Ponds include trichloroethene. tctrachloroethene, car- 
hon tetrxhloride, and chloroforni. 

xxv i  
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SOIL MONITORING 

ECOLOGICAL STUDIES 

The Present Landfill (OU 7) is undergoing groundwater 
monitoring to mess  the level and extent of contamina- 
tion in the tippermost aquifer beneath the unit. Within 
the confines of the Present Landfill, groundwater cont- 
amination is characterized by the detection of VOCs, 
radionuclides, and concentrations of metals and inor- 
ganic analytes higher than in upgradient wells. 
Dissolved radionuclides detected in 1992 include tri- 
tium (up to I .629 pCi/l). strontium-89, -90 ( I  ,597 
pCi/l), uranium-233, -234 ( 19.74 pCi/l), uranium-235 
(0.72 pcill), and uranium-238 (16.09 pCiA). Total 
radionuclides detected include americium-24 I (0.06 
pCill) and plutonium-239, -240 (up to 0.44 pCi/l). 
Detection of VOCs occurred primarily in wells in the 
southern portion of the landfill. A number of different 
compounds were detected including carbon tetrachlo- 
ride, trichloroethene, tetrachlqoethene, and others. 

Within and adjacent to the West Spray Field (OU I I), 
groundwater quality has been impacted by dissolved 
radionuclides. a few dissolved metals, and inorganic ana- 
lytes. Dissolved radionuclides detected include uranium 
-233, -234 (at I .39 pCi/l), and uranium-238 (0.83 @in). 
Total radionuclides in the uppermost aquifer within the 
West Spray Field include americium-241 (0.088 p C i )  
and plutonium-239 (0.25 &in). Inorganic analytes 
detected in the West Spray Field at concentrations above 
background include fluoride, chloride, bicarbonate, scdi- 
um, sulfate. nitrate/nitrite, orthophosphate, and total sus- 
pended solids. 

Plutonium concentrations from soil samples taken at a 
I-mile radius from RFP ranged from 0.03 picocuries per 
gram (pCi/g) IO 11.0 &dg. Soils sampled at a 2-mile 
radius from RFP ranged from 0.01 pCi/g to 8.8 pCi/g. 
Soil samples taken e a t  of the 903 Pad area exhibited the 
highest plutonium concentrations. 

Ecological studies are an ongoing part of RFP routine 
operations. These studies focus on the presence, abun- 
dance, and spatial distribution of plant and animal life at 
RFP and help identify the impacts of the plant relative to 
compliance with the NEPA, 40 CFR 1500-1508, IO CFR 
I02 I ,  and DOE Order 5440. ID, Nufiunul Environmental 
Policy Act Compliance Program. Several ecological 
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studies continued during 1992, including Baseline 
Studies, Radioecological Investigations, and 
Environmental Evaluations (EEs). 

Environmental Remediation (ER) Programs were estab- 
lished to comply with regulations for characterization and 
cleanup of inactive waste sites at RFP. The legal frame- 
work that establishes the scope and schedule for projects 
in the ER Program is the IAG. The IAG addresses details 
on specific response requirements that must be met dur- 
ing the CERCLA and RCRA processes used to assess 
and remediate identified IHSSs on or adjacent to W. 
These IHSSs have been categorized into 16 OUs. These 
OUs, along with activities that occurred during 1992, are 
detailed in Section 4, “Environmental Remediation 
Programs.” 

Average annual dose equivalents measured onsite, in 
the perimeter environment, and in nearby communities 
were 121, 105, and 120 millirem (mrem) (1.21. 1.05, 
and 1.20 milliSieverts [mSv]), respectively. These 
values are indicative of background gamma radiation in 
the area. 

Maximum radiation dose from all pathways to a hypo- 
thetical individual continuously present at the site 
boundary was 0.46 mrem Effective Dose Equivalent 
(EDE). The maximum radiation dose to an individual 
from RFP air emissions of radioactive materials, as 
determined by the CAP88-PC meteorological disper- 
sionhdiation dose computer code, was 2.8 x 
mrem EDE from measured building air emissions and 
I .7 x IO3 mrem EDE from estimated soil resuspension. 
Collective population dose to a distance of 50 miles 
was estimated as 0. I person-rem EDE. These doses are 
in accordance with the DOE objective that potential 
exposures to members of the public be as low as rea- 
sonably achievable (ALARA). 

xxix 
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ROCKY FLATS SITE 
ENVIRONMENT 

The Rocky Flats Plant (RFP), owned by the U.S. 
Department of Energy (DOE) and operated by EG&G 
Rocky Flats, Inc., is located on approximately 6,550 
acres in northern Jefferson County. The facility is 
approximately 16 miles northwest of downtown 
Denver (Figure 1-1). Primary facilities are located on 
approximately 384 acres near the center of the RFP 
plantsite within a fenced security area. The remaining 
plant area contains limited support facilities and serves 
as a buffer zone to major production areas (DOE80). 
(NOTE Literature citations abbreviated within this 
report are alphabetically listed in Section 8, 
“References.”) 

Approximately 2.1 million people live within a 50-mile 
radius of RFP. Adjacent land use is a mixture of agri- 
culture, open space, industry, and low-density residen- 
tial housing. 

Figure 1-1. Area Map d RFP and Surrounding Communities 

2 3 



Section I .  lNTRODUCTlON 

Climate 

Topography 

Geology 

Hydrology 

The climate at RFP is temperate and semiarid, chwacter- 
istic of Colorado's Front Range. Elevation and major 
topographical features significantly influence climate 
and meteorological dispersion chwacteristics of the RFP 
site. Winds, although variable, are predominately north- 
westerly. Annual precipitation is nearly 16 inches with 
more than 40 percent occurring from April through June. 
Maximum and minimum tempenlures average 76 
degrees Fahrenheit (OF) and 22 OF, respectively 
(DOESO). Meteorological and climatological infoma- 
tion for 1992 is provided in Section 3. I .  

Located at an elevation of approximately 6.000 feet, the 
RFF' is on the eastern edge of a geological bench known 
locally as Rocky Flats. This bench, approxiniately 5 
miles wide in an east-west direction. flanks the eastern 
edge of the abruptly rising foothills of the Front Range of 
the Rocky Mountains. To the east. topography slopes 
gradually at an average downgrade of 95 feet per mile. 
Approximately 20 niiles to the west. the continental 
divide rises to elevations exceeding 14,000 fmt. 

RFP is situated on the Rocky Flats Alluvium, an allu- 
vial fan deposit, varying in thickness from approxi- 
mately 103 feet to less than IO feet and providing a 
gravelly cover over bedrock. Underlying bedrock for- 
mations consist primarily of claystone with some silt- 
stones. Seismic activity of the area is low. and the 
potentillls for landslides and subsidence are not likely 
at RFP (DOESO). Additional information on the geolo- 
gy of RFP is contained in the Geologic Charucteri- 
zation of the Rocky F ~ s  Plan1 (EG9 I f). 

Surface drainage generally occurs in a west to east pat- 
tern along five short-lived streiu~~s within RFP. North 
Walnut Creek, South Walnut Creek, and Woman Creek 
drain the main plant facilities area. The other two dwin- 
ages are Rock Creek and an unnamed tributary that flows 
into Walnut Creek. Water from Woman Creek drains into 
Stmdley Like, which is used as a municipal water s u p  
ply. Surface runoff from RFP is collected in an intercep 
tor ditch before it enters Woman Creek, divened to a tem- 
pori holding pond. and piped into the Broomfield 
Divesion Ditch. which bypasses Great Western 
Reservoir, a water supply for the City of Broomfield. 
Water from North Walnut Creek and South Walnut Creek 
discharges into the Broomfield Diversion Ditch. 

4 
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Groundwater systems consist of  a shallow, unconfined 

system in deeper sandstone units within the underlying 
bedrock. The flow ol'groundwllter is locally controlled 
by the topography and subcropping sandstone channels 
(refer to Figure 3.4-1, Generalized Cross Section ol'the 
Stratigraphy Underlying the KFP). 

. systeni in the Rocky Flats Alluvium and a conlined 

ROCKY FLATS SITE 
OPERATIONS 

The United States Atomic Energy Coniniission (AEC), 
the early predecessor to the DOE. originally announced 
plans to constmct the RFP in I95 I .  Construction ofthe 
facility began in 1952. and (he first conipoiients were 
completed and shipped offsite in 1953. The primnry 
mission of the facility was to produce components for 
nuclear weapons from materials such as plutonium, 
uranium. beryllium, and various alloys nl'stainless 
steel. Additional plant missions inclutlcd plutoniuni 
recovery and reprocessing, and WLNC iiunngcinent. 
Production activities included nietal liihrication and 
assembly, chemical recovery and puriliciition of  
process-produced transuranic radionuclidcs, and related 
quality control functions. 

The original plantsite represented a total iireii of 1,510 
acres. with the early buildings constructsil within ii 
controlled urea of less than 400 acres. Approximately 
700.000 square feet (ft') of huilding lloor space was 
available in 20 structures. Through the years, the 
plant's environmental buffer zone was enlarged. and 
additional structures were huilt. 'Today. :ipproxiimtely 
140 structures contain nearly 1.76 million ft2 o f  floor 
space. Of this space. major manufacturing. chemical 
processing. plutonium recovery. and waste trcatnimt 

es occupy approximately 1.6 inillion ft'. 

RFP is a government-owned. contractor-operated facil- 
ity. The AEC was the responsible government agency 
at RFP until 1974, when the United States Energy 
Research and Development Administration (ERDA) 
succeeded the AEC. 'The ERDA, in  turn. was succeed- 
ed by the DOE in 1977. Within DOE. adniinislralive 
responsibility for RFP historically was delcg;ited to the 
Albuquerque Operations Ofticc, which cstahlished the 
Rocky Flats Area Oflice (KFAO) for day-to-day con- 
tact at KFP. In 19x9, the RFAO was 1ipgr;ided t o  the 
Rocky Flats Oflice (RFO), reporting directly to DOE 
lleadquarters (IIQ) i n  Washington, D.C. 

i 
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RADIATION AT THE 
ROCKY FLATS PLANT 

The Dow Chemical Company was the first prime con- 
tractor for operations at RFP. Rockwell International 
replaced the Dow Chemical Company in 1975 and 
operated RFP through 1989. EG&G Rocky Flats, Inc., 
replaced Rockwell International in 1990. EG&G 
Rocky Flats employed 6,828 pcople in December 1992. 

The plant’s historical production mission was officially 
discontinued in 1992 with the end of the Cold War and 
the administration’s decision not to resume weapons 
component production activities at RFP. EG&C 
formed a Transition Management organization to help 
RFP transition lo a new mission focusing on environ- 
mental restoration, waste management, decontamina- 
tion and decommissioning (D&D) of facilities, and 
economic development. The focus of the transition 
process during 1992 was the development of the Rocky 
Flats Plant Mission Transition Program Management 
Plan. The plan describes a strategy and outlines sched- 
ules for preparing facilities for cleanup. deactivation, 
decontamination. and alternate uses. Waste and envi- 
ronmental facilities at the plant will continue to operate 
in support of transition efforts, including decontamina- 
tion of facilities. Consolidation of special nuclear 
material, classified documents. and other sensitive 
material into fewer, more centralized locations on 
plantsite is an important element of the plan. 

Radioactive materials and radiation-producing equip- 
ment are managed at the RFP. Radiation-producing 
equipment includes X-ray machines and linear acceler- 
ators. Primary radioactive materials include plutonium, 
americium, uranium, and tritium. Many of these mate- 
rials will continue to be handled at RFP as the plant 
proceeds with decontamination of facilities and consol- 
idation of materials for safe storage and eventual trans- 
fer offsite. The potential exists for these materials to be 
handled in sufficient quantities during the transition 
process to pose an offsite hnzard. The most important 
potential contributor to radiation dose from these mate- 
rials is alpha radiation emitted by plutonium, americi- 
um, and uranium. 

Because of the low penetrating ability of alpha radia- 
tion, these materials are a potential internal radiation 
dose hazard; that is. the radioactive material must be 
taken into the body for the alpha radiation to he h a m -  
ful.  For this reason, environmental protection at RFP 

are tnvtronrnenrai i+epon ror I WL 

focuses on minimizing release of radioactive materials 
to the environment. Environmental monitoring focuses 
on pathways by which the materials could enter the 
body, such as air inhalation and water ingestion. A 
pathway is a potential route for exposure to radioactive 
or hazardous materials. 

Appendix A, “Perspective on Radiation,” describes the 
basic concepts of radiation. Readers unfamiliar with 
the types and sources of ionizing radiation are encour- 
aged to read Appendix A for a better understanding of 
environmental monitoring data and radiation dose 
assessment at RFP. A detailed assessment of radiation 
dose to the public from RFF’ is presented in Section 6, 
“Radiation Dose Assessment.” 

I 
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2. Comdiance Summary 
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monlhly public meetings ond to vorious local. 
state. ond lederol regulotory outhorilies. This 
seclion is designed to summorize compiionce 
oclivities reloted to environmentol stotutes, 
reguiotions, orden and ogreernents. , 
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NATlONAL ENVIRONMENTAL 
POL~CY ACT (NEPA) 

The National Environmental Policy Act (NEPA) is the 
nation's most widely applied federal environmental 
statute. Federal regulations administered hy the 
Council on Environmental Quality (CEQ), Washington, 
D.C.. require NEPA documentation as an administra- 
tive record showing that federal agencies have consid- 
ered environmental impacts of and public commentary 
on proposed actions, and that this information is 
included in federal decision-making. NEPA documen- 
tation can include either an Environmental Assessment 
(EA) or an Environmental Impact Statement (EIS). 

The RFP established a NEPA Compliance Committee 
(NCC) in February 1989 to provide an integrated review, 
guidance, and oversight function for plantwide activities. 
The NCC created an RFP Environmental Checklist (EC) 
that is required for all proposed actions. The EC pro- 
vides an initial screening and review of construction and 
engineering projects to determine whether submission of 
an Action Description Memorandum (ADM) is required. 
ADMs are submitted to DOE for a determination of the 
level of NEPA documentation required. Guidance has 
been received from DOE regarding NEPA. Such guid- 
ance comes from documents such as Code ofFederal 
Regulurions I O  CFR 102 I and DOE Order 5440.1 E. 

In 1992, the NCC provided information and recommen- 
dations on approximately 120 projects related to con- 
struction, refurbishment, or upgrades of RFP facilities. 

' 

Environmental 
Assessment (EA) 

An Environmental Assessment (EA) is prepared to 
determine whether a proposed federal action will require 
preparation of an EIS. If it is determined that no EIS is 
required, a Finding of No Significant Impact (FONSI) 
that documents this decision is prepared. Before prepa- 
ration of an EA, the proposed federal action is evaluated 
as a possible Categorical Exclusion (CX). The CX is a 
category of actions that do not individually or cumula- 
tively have a significant effect on the human environ- 
ment and do not require either an EA or an EIS. Twenty 
CXs were approved for RFP in 1992. 

EAs for the following proposed actions are in various 
stages of preparation and review. 

- New Sanitary Landfill 
* Surface Water Structures Maintenance 

. 
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Mitigation Action Plan 
(MAP) 

The implementation of NEPA focuses on the predeci- 
sional aspects of an action. Mitigation is part of the 
postdecisional phase of NEPA. “NEPA Implementing 
Procedures and Guidance.” IO CFR 102 I ,  requires the 
publication of a Mitigation Action Plan (MAP) for EAs 
and ElSs that include mitigation commitments before 
the EAFONSI is completed and after the EISRecord 
of Decision (ROD) has been issued. The MAP docu- 
ments environmental Commitments made in an 
EISROD or an EAFONSI and reports implementation 
of those commitments. 

An EA for the Superconipactor and Repackaging 
Facility (SARF), DOWEA-0432. was originally puh- 
lished in July 1990. The DOE issued a FONSl in the 
Federal Register in August 1990, and the MAP for the 
SARF was approved in,January 1992. 

€NDANGERED SP€C/€S ACT, 
FISH AND WILDLIFE COORDI- 
NAT/ONACT MIGRATORY 

TREANhCT, COLORADO Floodplain Involvement and Statements of Findings 
NONGAME; THREATENED AND were published in the Federal Register as required by 

10 CFR 1022. These notices and statements of find- 
€NDANG€R€D SP€CI€S CON- ings are provided below. 
SERVATION ACT, AND 10 CFR 
1022 (PROTECTION OF WIT- 
LANDS AND FLOODPLAINS) 

Various federal statutes and executive orders govern 
the protection of ecologicalhiological resources at 
RFP. In 1992, several Public Notices of Wetland 

Sitewide Treatability Study at the RFP 
- Notice of Involvement - March 30. 1992 
- Statement of Findings - October 2. 1992 

Well Plugging and Abandonment Program at 
the RFP 
- Notice of Involvement - April 2, 1992 
- Statement of Findings - October 20. 1992 

Site Characterization Activities at Operable 
Units I .  2.5. and 6 at the RFP 
- Notice of Involvement - April 2 I ,  1992 
- Statement of Findings - October 2. 1992 

Proposed Resource Conservation and Recovery 
Act and Comprehensive Environmental 
Response, Compensation, and Liability Act 
characterization and Remediation Studies in 
Operable Units 3.4.7, and 9 at the RFP 

- 
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- Notice of Involvement - May 8, I992 
- Statement of Findings - October 2. I992 

Surface Water Monitoring Station Upgrades and 
Installations at the RFP 
- Notice of lnvolvenient - May 8, 1992 
- Statement of Findings - October 20. 1992 

Two 3-year surveys were initi;ited in I992 for the Ute 
Ladies’-Tresses orchid. a thre;itenetl specics. ;ind the 
Preble’s Jumping Mouse, which is listed ;IS ;I Cawgory 
2 species. Category 2 indicates that the I’rehlc’s 
Jumping Mouse is presently neither threatened nor 
endangered. but is under consideration for threatened 
status. A permit to trap the I’rehle’s Jumping Mousc 
was obtained from the Colorado Division of Wildlife to 
facilitate the survey. A survey on niigratory birds also 
was conducted. 

NATIONAL HISTORIC 
PRESERVATION ACT (NHPA) 

Preservation and management of prehistoric. historic, 
and cultural resourccs on Imds adn~inistered hy the 
DOE are mandated under Sections 106 and I IO of the 
National Historic Preservation Act (NHPA). The 
NHPA requires a federal agency, before undertaking 
any project. to adopt measures to niitig:ite  he potenlial 
adverse effects of that project on sites, structures. or 
objects eligible for inclusion i n  the National Register of 
Historic Places. 

A sitewide archaeo,logical survey at RFP was originally 
conducted in 1991. This survey evalu:iled all cultural 
resources against criteria for nomination to the 
National Register of Historic Places. Survey results 
were reported in “Cultural Resources Class 111 Survey 
of Department of Energy, Rocky Flats Plant, Northern 
Jefferson and Boulder Counties. Co1or:ido” (Version 
1.0. August I ,  1991). Although no new archxological 
data was generated during 1992. information from the 
report continues to be used in planning remediation and 
other constniction activities to prevent damage to, or 
destruction of, cultural resources at RFP. 

The Clean Air  Act (CAA) sets standards for ambient 
air quality and for air emissions of hnzardous air pollu- 
tants. The fedcrol regulatory agency of authority is the 
EPA. Under the CAA, states inny adininister and 

CLEAN AIR ACT (CAA) 
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enforce CAA provisions hy obtaining EPA approval of 
a State Implementation Plan (SIP). Colorado has been 
granted such CAA primacy by the EPA for air pollu- 
tants other than radioactive materials. The 1992 
Colorado Air Pollution Prevention and Control Act 
(formerly thc Colorado Air Quality Control Act) estab- 
lishes Colorado’s program of air pollution control. with 
implementing regulations promulgated by the Colorado 
Air Quality Control Commission (CAQCC). Conse- 
quently, appropriate compliance programs have been 
established at RFP for radioactive and nonradioactive 
hazardous emissions and ambient air conditions. 

National Emission Standards National Emission Standards for Hazardous Air 
for Hazardous Air Pollutants Pollutants (NESHAPs) govern radioactive and other 
(NESHAPs) hazardous air pollutants and are administered by the 

EPA or the CDH. CDH has been granted authority by 
the EPA to regulale several hazardous pollutants 
including beryllium, mercury, vinyl chloride, and 
asbestos. Authority to regulate radionuclides remains 
with the EPA. Under regulations promulgated in 1989. 
NESHAPs limited the radiation dose to the public from 
airborne radionuclide emissions from DOE facilities to 
IO millirem per year (mredyr) effective dose equiva- 
lent (EDE). A compliance report with dose calcula- 
tions is due to EPA by June 30 of each year for the pre- 
vious calendar year. The 1991 report showed an EDE 
to the public of 0.00934 mrem from building and dif- 
fuse emissions. Preliminary 1992 data indicate an EDE 
of 0.0017 mrem from the same sources. Dose calcula- 
tions for the 1992 calendar year are provided in Section 
6, “Radiation Dose Assessment.’’ 

The 1989 revision to the radionuclide NESHAPs stipu- 
lated specific monitoring protocol to be used in deter- 
mining radionuclide air emissions. The new monitor- 
ing protocol created a noncompliance at RFP because 
the existing sampling systems were designed and 
installed years before the EPA issued any guidance. As 
a result, EPA issued EG&G Rocky Flats an 
Administrative Compliance Order (ACO) on March 
3, 1992, mandating compliance with monitoring 
requirements by March 15, 1993. EGLG conducted 
several air quality studies and projects to assess and 
achieve compliance. Duct assessment reports (DARs), 
containing information from the studies and projects, 
were submitted to EPA on December 18, 1992, for 
review and approval. The DARs show that 61 of 63 

radionuclide sampling systems meet the protocol. 
Alternative sampling methodology approval was 
requested for two of the locations and was later 
received for one location. EPA Region VI11 has not 
been able to determine whether the monitoring proce- 
dures for the balance of the locations are acceptable 
and has therefore deferred the review and final determi- 
nation to EPA headquarters. 

CAQCC Regulation No. 8 Regulation No. 8 implements NESHAPs for nonra- 
dioactive hazardous air pollutants in Colorado. Work 
standards, emission limitations, and ambient air stan- 
dards for hazardous air pollutants including asbestos, 
beryllium, mercury. benzene, vinyl chloride, lead, and 
hydrogen sulfide are specified in this regulation. 
Potential hazardous air pollutants at RFP include 
asbestos and beryllium. Asbestos was used as insula- 
tion in older facilities and is handled according to 
NESHAPs regulations during demolition, renovation, 
or disposal. Beryllium is machined at RFP. The emis: 
sions standard is IO grams (g) of beryllium over a 24- 
hour period. Beryllium emissions did not exceed this 
standard in 1992 (see Section 3.2, “Air Monitoring”). 

Beryllium compliance tests were to be conducted on 
five air effluent ducts that had the highest potential 
beryllium emissions in 1991 upon resumption of pluto- 
nium operations at RFP. The tests were to measure 
beryllium emissions from each of the five locations 
over a 24-hour period in accordance with EPA 
Reference Method 104 and serve as the basis of an 
application for a waiver of emission testing and sam- 
pling protocol. Plutonium production operations were 
suspended in 1989 and are not expected to resume 
because of the change in  the plant mission. The change 
in mission may curtail beryllium operations at RFP and 
render compliance testing unnecessary. 

CAQCC Regulation No. 3 Air Pollutant Emission Notice (APEN) - Enforce- 
ment, maintenance, and implementation of air regula- 
tions concerning nonradionuclide air pollutant emis- 
sions have been delegated by the state to the CDH, Air 
Pollution Control Division (APCD). Under the provi- 
sions of Regulation No. 3, the CDH must receive an 
APEN for any existing or new source of air pollutants 
resulting from construction or alteration of any facility, 
process, or activity from which regulated air pollutants 
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are emitted. APENs provide (I)  source-specific data, 
(2) an estimate of'the qumtity and composition of the 
air emissions generated from source operations, and (3) 
supporting infomiation for Colorado Air Pennit regula- 
tions. When viewed as a related body of  infornration, 
APENs nuke up the RFP nonradionuclide air emission 
inventory and reflect the dynamics of plant operations. 

Approximately 240 APENs were tiled with the state 
during the last 3 years. including the baseline air emis- 
sion inventory conipleted in June 1991. Under the June 
1989 Agreement in Principle (AIP) between the DOE 
and the CDH, RFP was required to complete a baseline 
air emission inventory of plant operations and submit 
inventory data to the CDI-1 hy lune 1991. Between 
June I989 and June 199 I ,  RFP conducted an air emis- 
sion survey ol' plant activities, evaluated process opera- 
tions, and prepared APENs and supporting 
building/process documentation for submittal to the 
CDH. Since the completion of this initial effort, the 
Air Quality Division (AQD) has providrtl ;itlditional 
APENs for new or modified plant operations. 

Colorado Senate Bill 105, signed into law in June 
1992. anwnded the Colorado Air Quality Control Act 
to comply with and implement the Federal CAA 
Amendments of 1990. One ofthe new provisions of 
the revised state Act is the requirement for a11 existing 
sources within the state to lile updated APENs with 
current operational information. Additionally. the pro- 
visions of the Act contain both new APEN reporting 
thresholds and expanded reporting requirements. The 
rejyl;itory due date for updated APENs for sources of 
criteria pollutants was 13eccmber 3 I ,  1992; sources of 
h m d o u s  pollutanis are defemd until December 3 I ,  1993. 

In  response to this new requircment. 116 APEN 
Update forms for criteria pollutants and 46 supporting 
APEN Reports were submitted to the APCD on 
December 23, 1992. A list of the buildings and oper- 
ations for which APEN Reports were submitted in 
1992 is provided in Table 2- I .  

Rocky Flots Plant 
Site Environmental Report tor 1992 

Table 2-1 
Buildings for Which Air Pollutant Emission Notices Were Submined or Resubmitted in 1992 

Bullding - 
120 (Revision 2) 
121 
I23 (Revision 2) 
123s (Revision 2) 
124 (Revision 2) 
127 (Revision 1) 
207AC (Revishn 3) 
219 (Revision I )  
0262 (Revirion 2) 
228A (Remion 1) 
2288 (Revision 1) 
331 (Revision I) 
333 (Revision I) 
334 (Revision 1) 
371 (Revision2) 
3 7 U  (Revision 2) 
373 (Re+sim 2) 
374 (Revision 2) 
427 (Revision 1) 
439 (Revision I )  
440 (Revision 1) 
442 (Revision I) 
443 (Revision 1) 
444 (Revision 1) 
445 (Revision 1) 
447 (Revision 1) 
448 (Revision 1) 
450 (Revision 1) 
451 (Revision I )  
T452F (Revision 1) 
455 (Revisan 1) 
460 (Revision 1) 
549 (Revision 1) 
556(Revisim I )  
559 (Revision 1) 
561 (Revision 1) 
562 (Revision 1) 
566 (Revision 1) 
662 (Revision 2) 
€64 (Revision 1) 
T69W (Reviion 1) 
T690K (Revision I )  
16901 (Revish I) 
701 (Revision 1) 
70bFurn. (Revisbn 1) 
701MW (Re- I) 
705 (Revision 1) 
707 (Revision 1) 
l707S (Revision 1) 
708 (Revision I) 
708 (Revision 2) 
709 (Revision 1) 
711 (Revision I) 

Emergency Generator 
Security Drmments manerator 
Heallh Physics 
Hazardous Wage Sloiage Shed Hot Water Healen 
Emergency Generator 
Emergency Generator 
Sdar Pond 
LandtiU 
Diesel olyillg Fuel Beds Storage (910) Tank 

Drying Beds (910) 
Garage & Fire Slatan 
Paint Shop & Sand &st Fadlity 
General shop (Maintenance) 
Plutonium Remvely. Waste Trealmenl 
Emergency Generalor 
Wng Tower (374) 
Pmss Wasle Trealmenl Facility 
Emergency Generator Euildmg (444) 
Md CenlerlMachine Y a p  
Mdilication Center 
Rter Test LaboratolyiStorage 
Healing P M  
Mullipurpose Mmulactu% Fadhly 
Management 1 Storage ol Bulk Im 444 
Manufacturing 8 Wasle Processing 
Storage lac 447 
Erhausl Fdter Plenum 
Erhausl Filler Plenum 
OfticesMedlh Elledr lab  
Exleior Erhausl Fdler Plenum 
Nonnudear Manuladuring 
Suppon Contractor Maintenance S h a p l C ~ ~  
Meld Culling Building 
Plutonium Analyiual Laboratw 
Exhaust Plenums tor 559 
Emergency Generator 
Protective CIoUling Dewnlamination 
E m e r g ~ n l  Generator 
Radioanbe Solid Was!e Diposilion Center 
Trailer. labaratoly 
Trailer. Labolalory 
Trailer. Laboratoly 
Mainlenama Buildmg 
Bickley Furnace 
Microwave Vilnlmh 
h u n g  Labcfalory 
Plufanium Fabricalii. Pyrochemical Ops. 
Oil Storage Shed 
CMnpresWv W m g  
Emergennl Generalor 
Cooling Tower (707) 
W n g  Tower (707) 

Date Submitled 
m 
12104192 
12104192 
12/04/92 
12/04/92 
12/04/92 
l2104/92 
12/04/92 
12/04/92 
12104192 
12/04/92 
12/04/92 
12104192 
12104192 
12/04/92 
12/04/92 
12/04/92 
12/04/92 
12/04/92 
12/04/92 
l2104B2 
12104192 
12/04/92 
12/04/92 
12/04/92 
12/04/92 
12/04/92 
12104192 
12104/92 
12/04/92 
01/09/92 
12104192 
12104192 
12/04/92 

' 12104192 
12/04/92 
12/04/02 
1ZU4192 
12104/92 
1204192 
12/04/92 
I2/04/92 
12104192 
12/04/92 
12/04/92 
12/04/92 
12/04/92 
12104192 
12104192 
01/09/92 
12104192 
12104192 
12/04/92 
12/04/92 



Table 2-1 (continued) 
Buildings for Which Air Pollutant Emission Notices Were Submitted or Resubmitted in 1992 

Building 
Reference Numbed$ 

715 (Revision 1) 
715A (Revision 1) 
727 (Revision 1) 
729 (Revision 1) 
729 (Revision 2) 
762A (Revision 2) 
771 (Revision 2) 
774 (Revision 1) 
776 (ReJion 1) 
777 (Revision 1) 
778 (Revision 1) 
779 (Revision 1) 
779 (Revision 2) 
782 (Revision 1) 
792A (Revision 2) 
827 (Revision I )  
865 (Revision 1) 
867 (Revision 1) 
868 (Revision 1) 
8814391 
881 (Revisicm 1) 
881G (Revision 1) 
889 (Revision 1) 
891 
T903A (Revision I )  
910 (Revision 3) 
920 (Revision 2) 
928 (Revision 1) 
952 (Revision 1) 
964 (Revision 1) 
980 (Revision 1) 
988 (Revision 1) 
989 (Revision 1) 
990 (Revision 1) 
990A (Revision 1) 
991 (Revision I )  
995 (Revision 1) 
RFP . Sitewide (Revision 1) 
RFP . Sitewide (Revision 2) 
RFP . Sitewide (Revision 1) 
RFP . Sitewide (Revision 1) 
RFP. Silewide 
RFP. Sitewide (Revision I )  
RFP (Revision 1) 

Ion DescrlLltior( 

Emergency Generator 
Emergency Generator 
Emergency Generator 
Exhaust Filter Plenum 
Emergency Generator 
Emergency Generator 
Plutonium Remveiy 
Waste Treatment Plant 
Manufacturing Building 
Assembly Building 
Sewice Building 
R B D Faality 
Emergency Generator 
Exhaust Filler Plenum 
Emergency Generator 
Emergency Generator Building 
Material (L Process Developmen1 Lab. 
Filler Plenum 
Filler Plenum 
Hillside Remedialion 
Research (L Geoeral Suppal 
Emergency Generator Building 
Waste PackaginqT!econlamination 
Water Storage Tanks 
Field Station lor Air Montoring 
Salar Pond. Evaporation Pr*d 
Emergency Generalor 
Elm. Fire Water PumpKIiesel Backup Pump 
Gas Cylinder Storage 
Storage 01 Solid Low Level Rad. Mixed Waste 
Submnlractor Melal Shop 
Sanilaiy Waslewater Treatment 
Emergency Generator hiiding 
Sanitary Waslewaler Trealment 
Sanitary Wastewater Treatment 
Product Warehouse 
Sewage Treatment Faaiily 
Natural Gas Combustion Units 
Natural Gas Hot Water Healer. War  Pond Evap. Prq. 
Outside Industrial Storage Tanks 
Pondcrele Shellers 
Propane Fuel Combustion Units 
Superwmpactor.Transuranic Waste Shredder. 
Oxides 01 Nitrogen Emission Report (NOX) 

Date Submined 
I!?!x!n 
12104192 
128432 
12/04/92 ' 
1rnI92 
12/04/92 
12/04/92 
12/041(n 
12/04/92 
12/04/92 
1m/92 
12/04/92 
1 m/92 
12/04/92 
12/04/92 
12/04/92 
1 2/04/92 
128432 
12/04/92 
12/04/92 
03'27192 
1 m I 3 2  
128432 
06/19/92 
0 1 m 2  
12/04/92 
12104(92 
12/04/92 
12/04/92 
01/09/92 
01/09/92 
1u)4/92 
12/04/92 
12/04/92 
12/04/92 
12104/92 
12/04/92 
12/04/92 
12/04/92 
12/04/92 
12/04/92 
128432 
12/04/92 
12/04/92 
0711 7192 

Rocky f b t s  Plant 
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Colorado Air Permits - Colorado Air Quality 
Regulation No. 3 mandates that all sources of regulated 
air pollutants obtain an air permit prior to construction, 
modification, or operation of any building or facility, or 
performance of any activity unless specifically exempt- 
ed under Ihe law. This regulation specifically exempts 
from permit requirements all sources in existence prior 
to February I ,  1972. Because most RFP production 
facilities and support operations were in existence prior 
to this date, Colorado air pcrmits are not required for 
these activities. All other sources. however, are subject 
lo compliance with the air permit regulations. At fhis 
time, RFP has 12 active or initial air permits and 
approximately 41 permit applications on file with the 
state. As p a t  of the AQD's responsibilities, all quali- 
fied new or modified sources of regulated pollutants 
are evaluated against the regulatory permit require- 
ments to determine qualification for an air permit appli- 
cation. Table 2-2 lists current air quality permils for 
RFP as well as surface water and hazardous waste per- 
mits and permit applications. 

Operating Permit Prngram -The 1992 amendments 
t o  the Colorado Air  Quality Control Act include provi- 
sions to comply with and implement all the CAA 
amendments of 1990 and incorporate them into the 
Colorado State Implementation Plan. As ii result of the 
new statutes, Colorado will develop during 1993 an 
operating permit program based upon the federal regu- 
lations implementing Title V of the CAA Amendments 
(which estahlishes a federally enforceable, renewable 
operating permit program). Under the provisions of 
these new regulations. RFP will need to develop a 
facility operating permit that includes all emissions 
limitations and standards applicable to plant sources, 
record-keeping and reporting requirements, compliance 
schedules, and provisions to demonstrate that RFP is in  
compliance with all applicable requirements of the air 
regulations. This operating permit could be required 
by the state as early as November 1994. 
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Table 2-2 
Environmental Permits end Permit Applications - 

NPDES (l2/26184) 

NPDES Storm Water (ILVIEQ) 

Building I22 Incinerator (WW) 

Building 771 Incinerator (WtYB5) 

Building 776 Incinerator (3/2W) 

Fugive Dust Renewed (121EBt) 

Pondcrele Sheller U5 Pad 

Pondcrete Sheller 16 Pad 

Pondcrete Sheller Ut0 Pad 

Pwnlcrete Shelter #I 1 Pad 

Urinalysis Laboratory Fww Hmd 
Wdg. I23 

Building 776 Supermpaaor and 
Repackaging Facility (SARFjmansuranic 
Waste Shredder-HEPA finer 
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CAQCC Regu/afion No. 7 Under provisiolls of Regulation No. 7, a11 existing 
sources that generate volatile organic compounds 
(VOCs) are required to suhniit 10 the CDH a rcport th:rt 
provides an inventory of all VOC point sources. opera- 
tion source descriptions. actual and potential mnual 
emissions, and discussions of reasonnhly ;iviiilahle con. 
trot technology (RACT). In  response to this require- 
ment, RFP originally suhmilted the l 4 h t i / o  Or,q:cuiic 
Conipourid (VOC) I5iri.s.siori.s K ~ J I J , ?  (EG9 I g) to CDI-I 
in December 1991. The hasis ol'this report w:is the 
RFP air emission inventory documentation that provid- 
ed VOC point-source information. 

In  November 1992, four pages o f  the report wcrc 
revised and submitted to CDH. The revisions were 
prepared for clarification following discussions with 
CDI-I. 

CAQCC Regu/afion No. 15 Title VI  of the CAA, "Stratospheric Ozonc ~rolcclion," 
requires the phase-out of production of Class I omnc- 
depleting suhslances (ODSs) hy the year 2000. In 
February 1992, this phase-out deatllinc was accclcr;itcd 
to December 31. 1995. In addition. many new regula- 
tions concerning the use of ODSs are heing pruiiiul- 
gated at the state and federal level tci inlplclnent other 

. requirements of Title VI. Class I ODSs include carhon 
tetrachloride. I ,  I ,  I-trichloroethene, and inmy conimon- 
ly used refrigerants such as Freon-l I and Freon- 12. 

Regulation No. 15, "Regulation 10 Control Emissions 
of Ozone Depleting Compounds." is scheduled to 
become effective on January 30, 1993. This regulalion 
requires refrigerant reclaiming and recycling. preven- 
tive maintenance plans, semi;innual inspections, equip- 
iiient registration. refrigerant Iracking, annual rcport- 
ing, and registration of personnel who 1i;tndle refriger- 
ants. Stationary refrigeration systems with a 500- 
horsepower (hp) or larger compressor mils1 he regis- 
tered with the state hy July I ,  1993. Registration o f  
smaller systcms will he phascd i n  every 6 months. end- 
ing with 100-hp systems hy January I ,  1995. 

ODSs are used lhroughout RFP for various cooling. 
refrigeration. lire protection, cleaning, :ind other activi- 
ties. I t  has been cstim;ited that at least 1,500 pieces of 
refrigerant-using equipment exist on plantsite. 'The 
AQD has been reviewing the new ;ind prnposed rcgulii- 
(inns, developing coniplinncc strategies, and imple- 
inenring appropriiite corrective ;stions with ;ipplicahle 
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plant organizations. In order lo assess the full impact 
these regulations will have on RFP operations and per- 
sonnel. a comprehensive sitewide inventory of all 
refrigerant-using equipment is currently underway. 
When completed. the inventory will allow AQD to 
determine which pieces of equipment on plantsite 
require registration and tracking'based on the.require- 
ments of applicable state and federal regulations. The 
inventory also will be useful in planning the ultimate 
phase-out of ODS usage at RFF! 

Other activities related to stratospheric ozone protec- 
tion regulations are provided below. 

Refrigerant Recycling and Tracking - In FY92. 10 
rcfrigerant reclaim systems and 10 portable recovery 
units were purchased by AQD, supplementing 12 
refrigerant reclaim systems and I5 backpack recovely 
units procured by the  Waste Minimization program in 
FY91. Four I ,600-pound reclaimers and one 2,800- 
pound reclaimer are expected to be purchased in 1993. 
A refrigerant tracking form and computer database 
were established to maintain accurate and complete 
records of refrigerant usage at RFP, including refriger- 
ant recycling, equipment repairs, preventive mainte- 
nance activities, and equipment upgrades. 

Refrigerant Equipment Upgrades, Retrofits, or 
Replacements - A scope and estimate to plan and 
schedule the retrofit or replacement of 19 large chillers 
to use alternative refrigerants is being conducted, with 
scheduled completion anticipated in 1993. AQD plans 
to purchase and install highefficiency purges, high- 
efficiency oil filters, and reseating pressure relief 
valves for major chiller equipment, helping minimize 
emissions to the lowest achievable level and conserv- 
ing refrigerants that will no longer be produced in the 
United States after December 31, 1995. Future use of 
smaller chillers and refrigeration equipment on 
plantsite will be reviewed upon completion of the 
equipment inventory. Decisions also will be necessary 
concerning the future supply of refrigerants and/or 
replacement of the smaller equipment. AQD is devel- 
oping a comprehensive refrigerant management plan to 
address these and other issues. 

Mobile Sources - The RFF' Garage established a track- 
ing system to maintain accurate and complete records 
of air conditioner servicing and refrigerant usage in the 

RFP vehicle fleet. Garage persor 
approved motorveh' ' . . '. 
ery equipment, and L 

..r .. 
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issuance of the federal permit issued within its borden: 
and has the ability to veto the permit i f  it does not con- 
tain sufficient terms to protect all ambient segment 
water quality standards in the receiving stream. 

National Pollutant Discharge The NPDES permit program controls the release of 
Elimination System 
(NPDES) Permit 

pollutants into United States waters and requires rou- 
tine monitoring of point source discharges and repon- 
ing of results. RFP’s first NPDES permit was issued 
by the EPA in 1974. The permit was reissued by EPA 
in 1984, expired in 1989. and was extended administra- 
tively until renewed. An updated renewal application 
was submitted. 

The NPDES permit for RFP (#C0-0001333) identifies 
seven monitoring points for control of discharges 
(EPA84). Three of these discharge points, Ponds A-4, 
8-5, and C-2. are capable of discharging water offsite. 
The NPDES permit terms were modified by the 
NPDES Federal Facilities Compliance Agreement 
(FFCA). originally signed on March 25. 1991, by DOE 
and EPA, to eliminate two discharge points that were 
inactive (the Reverse Osmosis Pilot Plant and the 
Reverse Osmosis Plant) and to include new monitoring 
parameters at the other discharge locations. The cur- 
rent NPDES permit terms, which went into effect in 
April 1991, are summarized in Appendix B (Table B- 
4). The NPDES FFCA also required submittal of three 
compliance plans addressing administrative and physi- 
cal changes to the plant. The three plans. the 
Groundwater Monitoring Plan for the Sewage 
Treatment Plant (STP) Sludge Drying Beds, STP 
Compliance Plan. and Chromic Acid Incident Plan and 
Implementation Schedule, were submitted in accor- 
dance with the agreement. Other revisions to the 
NPDES monitoring requirements included changing 
one “point of compliance” location from Pond 8-3 to 
the STP discharge for most parameters. Monitoring 
requirements for total chromium and whole effluent 
toxicity (WET) at the terminal ponds and monitoring 
for metals, VOCs, and WET at ihe STP discharge also 
were added. 

No Notices of Violation (NOVs) were received by RFP 
in 1992 for violation of NPDES standards. One 
exceedance (low pH at the STP) was reponed by RFP 
on July 5 .  1992. The cause was determined to be low 
flow, and action was taken immediately lo correct the 
condition. which has not reoccurred. 

’ 
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The Agreement in Principle (AIP) established :I proce- 
dure whereby RFP would provide CDH with split sam- 
ples of water proposed for discharge from the temiinal 
ponds. This allows CDI-1 to assess water qu;ility before 
a discharge. Samples are split for analysis by CDH. 
EG&C Rocky Flats. and independent EPA-registered 
laboratories. At present. once CDtI has made its 
assessment and given concurrence for discharge. pond 
waters iue discharged directly to the Brwnilield 
Diversion Ditch. 

The NPDES permit recoinmends. as a Best 
Management Practice (BMP). the maintenance of ter- 
minal pond water levels at a maxiniuni of 10 pcrcenl of 
capacity to allow sufficient storage volume for spill 
containment and flood control. Because of inherent 
delays caused by concurrent sampling and analy. 
continuing storage of inflows, Ponds A-4, B-5, and‘C-2 
often hold more than IO percent of pond ciipacity. 

During 1992. project work continued to pri)grcss in 
relation to the three compliance phns required hy the 
NPDES FFCA. The FFCA requires submittal of quar- 
terly progress repons to the EPA updating the staius 
and schedule of projects within each conipli;ince plan. 
Accomplishments and activities that wcurred in I992 
on the compliance plans are provided below. 

Groundwater Monitoring Plan for the SIP Sludge 
Drying Beds. A draft Groundwater Monitoring Plan 
was initially submitted to EPA in July 1990. The plan 
proposed a method for characterizing groundwater 
beneath the sludge drying beds located east ol’ the STP. 
The EPA subsequently recommended a phased 
approach beginning with monitoring nnd characteriza- 
tion of soil and water in the vadose zone. The Vadose 
Zone Monitoring Plan was submitted to EPA and 
approved in June 1991. An addendum to the monitor- 
ing plan was submitted for two additional sludge dry- 
ing beds located east of Building 910. Field work ai 
both locations was initiated during 1992 and scheduled 
for completion in February 1993. Monitoring activities 
will continue at both sites for a I-year period, with 
completion expected in February 1993. 

S I P  Compliance Plan. The STP Compliance Plan, 
submitted to EPA in July 1990. described planned 
improvements to the STP necessary to meet NPDES 
water quality standards and FFCA criteria. Completed 
work includes iniplenienration of reconmienda~ions 

L 
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Application 
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from diagnostic studies of treatment plant operations, 
installation of an autochlorination/dechlorination sys- 
tem, and additional influent and effluent instrumenta- 
lion. Other planned improvements are included in a 
treatment plant upgrade project, which consists of three 
phases. 

- Phase I includes construction of a mechanical sludge 
drying system and modifications to existing sludge 
beds to improve the efficiency of the sludge drying 
process. Construction is expected to be completed in 
April 1993. 

- Phase I1 includes electrical improvements for 
improved reliability and additional capacity, emergency 
electrical power provisions, construction of an addition 
to the existing laboratory building, addition of equip- 
ment and controls at the equalization basins, upgrades 
to existing structures and equipment within the STP 
including the polymer feed system and sand filters, and 
additional chemical storage. Construction is expected 
to begin in 1994. 

- Phase 111 includes construction of additional influent 
and effluent storage for the STP, modification of the 
existing plant to provide for nitrification, and construc- 
tion of a new denitrification system. The final scope of 
Phase 111 will be addressed during the NPDES permit 
negotiations with the EPA. 

Chromic Acid Incident Plan and Implementation 
Schedule. A Draft Chromic Acid Incident Plan was 
submitted to EPA in November 1990. The plan was 
prepared in response to recommendations made follow- 
ing a DOE investigation of an unplanned release of 
chromic acid solution from Building 444 during 1989. 
The plan addressed physical and administrative 
changes to reduce the possibility and impact of future 
spill events. A number of proposed actions were com- 
pleted, and EPA agreed to refocus the remaining scope 
of the plan to emphasize issues relevant to surface 
water protection and source control. A draft plan 
incorporating the revised approach was submitted to 
EPA during the second quarter of 1992 and was 
approved in October 1992. Work was initiated in 
October 1992 on plan activities and is expected to be 
completed in March 1996. meters. 

Spiff Prevention Control and The Spill Prevention Control and Countermeasured 
Counfermeasures/Best Best Management Practices Plan (SPCC/ BMP) is a 
Management Practices Pfah compilation of existing facility improvements, opera- 
(SPCC/BMP) tional procedures, policies, and requirements for con- 

trol of hazardous substance and oil spills. The current 
SPCCBMP was completed in September 1992. 

. 

Since RFP is a site with industrial activity, it is required 
to submit an NPDES storm water permit application 
under regulations promulgated in November 1990. The 
original application deadline of November 17. 1991, was 
changed to October I ,  1992. A network of six storm 
water monitoring locations was established during 1991 
with the approval of EPA, providing storm water quality 
information for runoff that leaves the core area of Rocky 
Flats. Automated sampling equipment collected flow- 
composited samples to characterize the runoff, while 
data loggers collected and stored flow information at 
each monitoring location. The storm water permit appli- 
cation was submitted in 1992 on schedule. 

Colorado Wafer Qualiw 
Control Commission 
(CWQCC) Water Qua/iw 
S fandards 

The Colorado Water Quality Control Commission 
(CWQCC) originally conducted a hearing in December 
1989 on standards for surface waters draining into 
Standley Lake and Great Western Reservoir. These 
waters include Woman Creek and Walnut Creek, RFP’s 
principal drainages. As a result of this hearing, the 
resegmentation of Big Dry Creek and revised use clas- 
sifications and water quality standards for Woman 
Creek and Walnut Creek tributaries to Standley Lake 
and Great Western Reservoir became effective in 
March 1990. This action by the CWQCC established 
goal stream standards for Segment 5 of Big Dry Creek 
(tributaries from source to Ponds A-4, B-5, and C-2) 
and stringent stream standards for Segment 4 of Big 
Dry Creek (from pond outlets to Standley Lake and 
Great Western Reservoir). Goal standards differ from 
stream standards in that “goal” indicates that the waters 
are presently not fully suitable but are intended to 
become fully suitable for classified use, and that a tem- 
porary modification for one or more of the underlying 
numeric standards was granted. Stream standards were 
adopted for organic and inorganic chemicals, metals, 
radionuclides, and certain physical and biological para- 



In October 1992. the CWQCC heard a petition by DOE 
to reconsider the standards placed on Segment 5 of Big 
Dry Creek. The standards are based on the designated 
use, or classification, of a water body segment (e.g., 
aquatic life, drinking water supply, recreational, agri- 
cultural). Segment 5 was subject to stream standards 
with goal qualifiers. At the October meeting, DOE and 
EG&G Rocky Flnts requested an extension of the goal 
qualifiers and temporary modifications and asked the 
CWOCC to revise the site-soecific ornanic standards to 

FEDERAL INSECTICIDE, 

ROD- ....-.-- ..-. FUNGlCIDF AND 

. 

. 

CWQCC reiected the proposal to continue the narrative 
ambient modifiers for 3 additional years. and instead 
agreed to impose Segment 4 standards with temporary 
modifications for nine parameters. The CWQCC did 
accept several additional modifications to Segment 4 
and 5 standards put forth by DOE/EG&G to make the 
specific standards consistent with statewide standards 
for organic constituents. The Commission also adopted 
a standard for beryllium. 

CAFF ORlNKlNG WATER ACT The Safe Drinking Water Act (SDWA) establishes pri- 
mary drinking water standards for water delivered by a 
public water supply system. defined as a system that 
supplies drinking water to either 15 or more connec- 
tions or 25 individuals for at least 60 days per year. 
The RFP water supply system meets these criteria and 
is termed a noncommunity, nontransient system 
because persons who use the water do so on a daily 
basis but do not live at the site. 

. 

RFP periodically evrluates plant drinking water for 
various water quality parameters including primary and 
secondary water contaminants, inorganics, VOCs. and 
radionuclides. Results of these analyses are reported to 
the CDH weekly, monthly, quiulerly. and annually 
deoendine on the tvue of analvses oerformed. A com- 

TOXIC SUBSTANCES 
CONTROL ACT (TSCA) 
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The Federal Insecticide. Fungicide, and Rodenticide 
ACI (FIFRA) governs the regibtration and use of pesti- 
cides. herbicides, and rodenticides. The FlFRA pro- 
gram at RFP tracks the materials from their initial pur- 
chase to final disposal and helps ensure that all pesti- 
cides on plantsite are registered with the EPA, iire 

applied by licensed contractors, and that waste is prop- 
erly disposed. In October 1992, the FlFRA program 
was moved from the Waste Guidance Programs organi- 
zation to the Surface Water Division of Environmental 
Protection Management. 

The Watershed Management Plan (WMP), currently in 
final draft form. includes the FlFRA program because 
the use of pesticides can affect stormwater runoff quali- 
ty as well as waste streams. thus afkcting areas cov- 
ered by the CWA regulations as well as the waste ipini- 
niization programs. 

The FIFRA Program Management PI:m is currently 
being prepared. Elements of the plan includc prepua- 
tion of a davabase of infomution regarding the applica- 
tion of pesticides on plantsite; an annual meeting with 
DOE concerning use of pesticides; monitoring of the 
FlFRA act for updates and changes, as well as nionitor- 
ing of changes in pesticide approvals and regulations 
by the EPA; coordination with the Chemical Tracking 
and Control System (CTBCS) Division for tracking o f  
pesticides on plantsite; ongoing evaluations of chemi- 
cal use and efficacy; and a continual search for dterna- 
lives to pesticide use on plantsite. 

The Toxic Substances Control Act (TSCA), adniinis- 
tered by the EPA, requires testing and regulation of 
chemical substances that enter the environment. TSCA 
supplements sections of the CAA, the CWA. and the 
Occupational Safety and Iiealth Act (OSHA). Com- 
pliance with TSCA at the RFP is directed a~ manage- 
ment of polychlorinated biphenyls (PCBs) and con- 
tainerized waste asbestos from abatement projccts. 

In 1992.89 drums of radioactive asbestos were shipped 
offsite. These drums consisted of low-lcvel radioac- 
tively contaminated askstos generated at several loca- 
tions throughout RFP. The dnims were shipped to the 
DOE Hanford site in Washington for disposal. KFP is 
continuing to explore the possibility ol’shipping low- 
level asbestos to Hanlbrd as a small-quantity generator. 
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RFP also is continuing its efforts to ship low-level 
mbcstos for disposal at the Nevada Test Site. 

RESOURCE CONSERVATlON 
AND RECOVERY ACT (RCRA) 

The Resource Conservation and Recovery Act (RCRA) 
provides cradle-to-grave control of hazardous waste by, 
imposing management requirements on generators and 
transporters of hazardous wastes and on owners and 
operators of treatment, storage, and disposal facilities. 
The State of Colorado, under authority of the EPA. reg- 
ulates hazardous waste and the hazardous component 
of radioactive mixed waste at RFP. Strictly radioac- 
tive wastes are regulated by the Atomic Energy Act of 
1954 as administered through DOE orders. 

Colorado Hazardous Waste 
Act - Notice of Violation 

On June 17. 1992. EG&G Rocky Flats received an 
NOV under the Colorado Hazardous Waste Act. The 
notice addressed 56 issues raised by the CDH, 
Hazardous Materials and Waste Management Division, 
over a 22-month period from July 1990 to June 1992. 
None of the findings involved offsite releases. The 
majority of the 56 issues were brought to the state's 
attention through the plant's own reporting system, and 
corrective actions were completed for nearly all of the 
findings. EG&G's review of the violations indicated 
that the root cause of most findings related to the level 
of personnel training regarding RCRA compliance and 
the management of hazardous waste. The violations 
fall into three basic categories: inadequate response t o ,  
spills in buildings, ancilluy equipment, tanks, and 
defective equipment; inadequate staff training; and 
improper or inadequate waste characterization. 

In response to the NOV. EG&G developed more than 
I 0 0  individual corrective action tasks to address the 
findings. Nearly all of the individual tasks were com- 
pleted. with the exception of implementation of a cen- 
tralized spill response team. That team is scheduled to 
be in place by June 1993. 

DOE. RFO and EG&G also initiated additional actions 
designed to enhance regulatory compliance. Among 
those were development of an Environmental 
Compliance Pilot Program, ajoint effort of the CDH, 
DOE, and EG&G. The pilot program initiated in two 
RFP buildings is part of a more comprehensive Rocky 
Flats Plant Site-Wide Environmental Compliance 
Program Management Plan. which is being developed 

RCRA PartA and 
Parf 8 Permit 
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and whose strategic objectives focus on identification 
and planning to facilitate site-wide changes toward full 
environmental compliance. Also under development is a 
RCRA-related Comprehensive Hazardous Waste 
Compliance Program Plan, which addresses root cause 
analyses to avoid recurring deficiencies. 

The RCRA Part A permit application identifies ( I )  the 
facility location, (2) the owner and operator. (3) the haz- 
ardous and mixed wastes to be managed, and (4) the 
hazardous waste management methods. A facility that 
has submitted a RCRA Part A permit application is 
allowed to manage hazardous wastes under transitional 
regulations known as interim status pending issuance of. 
a RCRA Operating Permit. The RCRA Pnrt B permit 
application consists of a detailed narrative description of 
all facilities and procedures related to hazardous waste 
management. The RCRA Operating Permit is based on 
the RCRA Part B permit application and contains specif- 
ic detailed operating conditions for the waste manage- . 
ment units addressed by the permit. RCRA Parts A and 
B permit applications for RFP cover hazardous waste 
treatment and storage operations. RFP does not perform 
onsite hazardous waste disposal. 

Part A Permit. Since the early 1980s. a series of 
RCRA Part A permit applications have been submitted 
to the CDH. During 1992. the Part A permit applica- 
tion was revised seven times to request changes to 
interim status and to support Part B permit modifica- 
tion requests. The revisions, dates submitted to CDH, 
and changes requested are provided below. 

January 1992 - Revision 2, Combined Hazardous, 
Low-Level Mixed, TRU Mixed. and Mixed Residues 
Part A, requesting interim status for mixed residue 
units. This request was later withdrawn by RFP. 

January 1992 - Revision 3, Combined Hazardous, 
Low-Level Mixed, TRU Mixed. and Mixed Residues 
Part A with Permit Modification Request Number 4 
(modification discussed below). 

May 1992 - Revision 4, Combined Hazardous, Low- 
Level Mixed, TRU Mixed, and Mixed Residues Part A. 
This revision is dated May 1992 but was actually sub- 
mitted in November 1992. This change to interim sta- 
tus requested additional EPA waste codes for several 
interim status units. 
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June 1992 - Revision 5. Combined Hazardous, Low- 
Level Mixed, TRU Mixed, and Mixed Residues Part A 
with Permit Modification Request Number 8 (niodifi- 
cation discussed below). 

August 1992 - Revision 6, Combined Hazardous, 
Low-Level Mixed. TRU Mixed, and Mixed Residues 
Pan A with Permit Modification Request Number 9 
(modification discussed below). 

July 1992 - Revision 7, Combined Hazardous. Low- 
Level Mixed, TRU Mixed, and Mixed Residues Part A. 
This change to interim status requested approval to 
operate a new unit for the solidification of Solar Pond 
sludge. This request was later put on hold by RFP. 

November 1992 - Revision IO, Combined H;lzardous, 
Low-Level Mixed, TRU Mixed, and Mixed Residues 
Part A with Permit Modilication Request Number 12 
(modification discussed below). 

One other change to interim status wils requested in a let- 
ter during 1992, which did not include a revised Pan A 
permit application. This change requested temporary 
relocation of cenain wastes in order to upgrade two per- 
mitted cargo container units. The request was submitted 
and approved in July 1992. In addition. CDH approved a 
change to interim status to treat low-level mixed waste 
and TRU mixed waste in the Supercompaction and 
Repackaging Facility (SARF) in June and July 1992. 
The request for this change was originally submitted to 
CDH in 1989. 

Part B Permit. Seven requests for modification to the 
Rocky Flats Plant RCRA Part B Operating Permit were 
submitted to CDH in 1992. These requests are summa- 
rized below. 

January 1992 - Permit Modification Request Number4, 
a class II permit modification that added six new con- 
tainer storage areas and added EPA waste codes to sever- 
al permitted units. A public review meeting was held in 
February 1992, and the request wils approved by CDH in 
'June 1992. 

January 1992 - Permit Modification Request Number 5. 
a class I l l  permit modification that revised Pm Vn 
(Personnel Training) of the permit. A public review 
meeting was held in February 1992. This modification 
request was later modified in November 1992 at CDH's 
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request. The request has not yet been approved by 
CDH. 

February 1992 - Permit Mohfication Request Number 
6, a class I permit modification that refornyatted Part 111 
(Stoiage in Containers) of the permit. This class I 
modification did no1 require a public coniment meeting 
or CDH approval. 

March 1992 - Permit Modification Request Nuinher 7, 
a class I permit modilication that reform:itted the 
remainder of the perniit. This class I modification did 
not require a public coniment meeting or CDtl approval. 

June 1992 - Permit Modification Request Nuniber 8, a 
class 111 permit modification that addcd mixed residue 
storage and treatment units to the permit. A public 
comment meeting was held in August 1992. The ' 

request has not yet been approved hy CDH. 

August 1992 - Perniit Modification Request Nuniber 
9. a class 111 permit modification that iidded [lie 
Building 374 Waste System Upgrade equipincnt to the 
permit. A public coninient meeting w;~s held in 
October 1992. The request has not yet heen approved 
by CDH. 

November 1992 - Permit Modification Request 
Number 12, a class 111 permil modific;ition that added 
12 interim sIptus units to the peniiit. A public review 
meeting was held in  December 1992. The request has 
not yet been approved by the CDH. 

Other permit modification reque. 
at RFP to add all interim status units and newly 
planned hazardous waste units to the RFP RCRA Part 
6 operating pennit. 

In addition. a permit application supplement was sub- 
mitted to EPA in February I992 lo address the require- 
ments of the organic air emissions regul:itions. ell'ec- 
live December 1990, and codilied in  40  CFR 264 and 
265. subparts AA and BB. EPA has not yet acted on 
this submittal. Negotiations will be required among the 
EPA. CDH. and RFP IO determine how to incorporate 
this submitval into the RFP RCRA Pan B operaling 
permit. 



RCRA Closure Plans RCRA closure plans identify procedures for decontam- 
in:iting/decommissioning hazardous waste management 
units from service to prevent both short- and long-term 
threats to human health and the environment. These 
plans describe measures to eliminate or minimize 
future maintenance of hazardous waste management 
units, to control releases of hazardous constituents, and 
to permanently close these units. Post-closure monitor- 
ing is required if  “clean closure” of a tinit under RCRA 
cannot be achieved. 

Hazardous waste management units that operate under 
interim status (40 GFR 265) and units that operate 
under a permit (40 CFR 264) must be addressed in 
RCRA closure plans (40 CFR 264 and 265, Subpart G). 
Closure plans for facilities that begin or continue oper- 
ation following the interim status period must be 
addressed in the RCRA Part B permit. Land-based 
hazardous waste management units that discontinue 
operation during the interim status period and that can- 
not be “clean closed” in accordance with applicable 
RCRA regulations must submit RCRA Part B post-clo- 
sure care permit applications for interim status units. 
These are units that have been removed from service 
but require post-closure monitoring and maintenance. 

The closure plans for the 15 permitted units are includ- 
ed in the RFP RCRA Part B operating permit. The clo- 
sure plans for most interim status units are included in 
Part B operating permit modification reque 
led to CDH or in preparation at RFP. The closure plans 
for the remainder of interim status uni ts  for which RFP 
will not be seeking a RCRA operating permit will be 
updated during 1993 and submitted to CDH for 
approval. 

Closure plans for the Solar Evaporation Ponds 
(Operable Unit 4 [OU 41). Present Landfill (OU 7). 
Original Process Waste Lines (OU 9), and West Spray 
Field (OU I I )  were originally submitted to the CDH in 
1986 and 1988. These closure plans were later super- 
seded by the January 1991 Inter-Agency Agreement 
(IAG). The IAG requires all interim status closure 
units to use a combination of RCRA and Compre- 
hensive Environmental Response, Compensation and 
Liability Act (CERCLA) criteria. The IAG requires 
RCRA Facility InvestigationslRemedial Investigations 
(RFVRI) work plans as a function of characterizing the 
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source of the contamination and the soils of an interim 
status closure unit .  Draft Phase I RFIRI work plans 
were submitted to the CDH and EPA in 1990 for sever- 
al OUs. The RFIRI  work plan for the Present Landfill 
was approved December 12. 1991. The RFllRl work 
plan for the Solar Evaporation Ponds received condi- 
tional approval on May 8. 1992. while conditional 
approval was received on April 29, 1992, for the 
RFURI work plan for the Original Process Waste Lines. 
Conditional approval for the West Spray Field RFlRl 
was received on March 16, 1992, and for other Outside 
Closures (OU IO) on September 15, 1992. 

Quarterly groundwater monitoring continued in 1992 for 
wells within three RCRA-regulated units scheduled for 
Interim Status Closure: the Solar Evaporation Ponds , 
(OU 4). West Spray Field (OU I I) ,  and Present Landfill 
(OU 7). Several new groundwater monitoring wells also 
were installed during 1992. Quarterly Assessment 
Reports were prepared highlighting results of groundwa- 
ter sampling. The 1992 Annual RCRA Groundwater . 
Monitoring Report was prepared for submittal to CDH 
and EPA in early 1993. Analysis and interpretation of 
groundwater monitoring data was used in the 1992 
Annual Report to assess the impact on groundwater qual- 
ity resulting from waste management activities at the 
RCRA units. 

Quarterly sampling splits were performed during 1992 in 
which groundwater samples from wells downgradient of 
RFP were split to allow independent analysis by the 
CDH. Audits of field sampling activities and quarterly 
reporting also were performed in conjunction with CDH 
to assure compliance with applicable regulations. 

RCRA Contingency P/an The RCRA Contingency Plan (Part VI of the RCRA 
Permit) is designed to minimize the hazards to human 
health and the environment from fires, explosions, or 
any unplanned sudden releases of a hazardous waste or 
hazardous waste constituent to the environment (i.e., 
air, soil, or surface water). The plan may be imple- 
mented in the following situations. 

4 
A release of a hazardous waste that results’in an 
injury requiring more than first aid. 

A spill, leak, or release of a hazardous waste to the 
environment (air. soil, or surface water outside of a 
building) greater than 1 pint or 1 pound. 
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IO gallons) of ethylene glycoVwater mixtures. One of the 
releam involved a release of 28 pounds of asbestos in 40 
pounds of insulation. The releases were immediately 
cleaned up. minimizing their impact to the environment. 
In addition, there were two releases of contaminated 
groundwater, which contained detectable levels of haz- 
ardous wa.te constituents. The released material was not 
recovered: however, the contaminant concentrations in 
the soil do not pose an unacceptable risk to human health 
or the environment. No notifications were made to the 
Local Emergency Planning.Committees (LEPC) or State 
Emergency Response Commission (SERC) because 
exposure was limited to persons within the boundaries of 
the plant. 

In 1992. per the requirements of 40 CFR I IO. IO, RFP 
notified the NRC of two releases of diesel fuel that result- 
ed in an oil sheen on the spill control ponds. The 
response actions included removal of the oil sheen using 
absorbent materials. 

Waste Minimization The RFP Waste Minimization Program was active dur- 
ing 1992. Some of the more significant programmatic 
accomplishments that occurred during 1992 are 
reviewed below. 

A pilot project to evaluate commercial carbon dioxide 
pellet cleaning systems was completed. More than 
4,000 pounds of uranium-contaminated scrap metal 
were cleaned and decontaminated, proving the tech- 
nical and economic viability of the technology. The 
pilot project will lead to establishing full-scale 
operations in support of future decontamination and 
decommissioning (D&D) activities. 

Twelve refrigerant reclamation units were pur- 
chased and installed for plant air-conditioning and 
refrigeration systems. Work orders have been initi- 
ated to install high-efficiency purge valves, oil-fib 
[ration systems, and spring-loaded pressure relief 
valves. 

Conservation programs were initiated for hydraulic 
oils and machine coolants. Waste Minimization 
also incorporated oil testing into preventive mainte- 
nance work orders, and tested bacteria-resistant 
coolant and coolant filtration as a method of pro- 
longing the life of metal-working fluids. 
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Significant gains also were achieved in efforts to reduce 
generation of radioactive and nonradioactive hazardous 
wastes. Total radioactive waste generation in 1992 was 
1,142 cubic meters (m)). down from 2.042 m3 in  1991. 
Transuranic (TRU) waste generation during 1992 was 
10.01 m’, down from 18 ,’generated in 1991. TRU 
mixed waste generation was 12.45 m’, compared to 49 
m’generated’in 1991. A total of 678.71 m’ of low-level 
waste was generated, a significant reduction from the 
1,339.5 m’generated during 1991, while 440.39 m’of 
low-level mixed waste were generated during the year, 
compared to968.8 m’in 1991. 

Nonradioactive hazardous waste generation was . 
reduced by 44 percent. from 39,042 kilograms in 1991 
to 21,786 kilograms in 1992. TSCA-regulated waste 
decreased from 2 I ,  159 kilograms in 199 I to 1,506 kilo- 
grams in 1992, representing a 93 percent reduction. 

Paper recycling increased 67 percent during 1992 io a 
total of 348.5 tons. In addition, 14.3 tons of cardboard 
were recycled during 1992. 

Settlement Agreement and 
Compliance Order on 
Consent No. 89- 10-30-0 1 
(commonly referred to as 
“Residue Compliance 
Agreement“) 

On November 3, 1989, the W E ,  CDH, and EPA signed 
the Settlement Agreement and Compliance Order on 
consent No. 89-10-30-01 regarding alleged violations of 
the RCRA hazardous waste regulations pertaining to 
proper waste management of residues. RFF’ submitted 
documents in compliance with this Consent Order, the 
last of which was the Mixed Residues Compliance Plan 
submitted September 28, 1990. 

The Mixed Residues Compliance Plan was prepared io 
meet the requirements of the Settlement Agreement 
and Compliance Order on Consent, as well as to pro- 
vide a schedule for compliance with the conclusions of 
the United States District Court for the District of 
Colorado in the Civil Action No. 89-B-I 8 I. Sierra 
Club, Plaintiff, vs. United States Department of Energy, 
and Rockwell International Corporation, a Delaware 
Corporation, Defendants. The Mixed Residues 
Compliance Plan included actions to bring residues 
into compliance with the Colorado Hazardous Waste 
Regulations found in 6 CCR 1007-3 Parts 100,262, 
and 265, methods to minimize generation of RCRA- 
regulated residues, and actions to reduce the amount of 
RCRA-regulated residues in storage. 
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plant organizations. In order to assess the full impact 
these regulations will have on RFP operations and per- 
sonnel, a comprehensive sitewide inventory of all 
refrigerant-using equipment is currently underway. 
When completed, the inventory will allow AQD to 
determine which pieces of equipment on plantsite 
require registration and tracking based on the require- 
ments of applicable state and federal regulations. The 
inventory also will be useful in planning the ultimate 
phase-out of ODS usage at RFP. 

Other activities related lo stratospheric ozone protec- 
tion regulations are provided below. 

Refrigerant Recycling and 'k icking - In FY92, IO 
refrigerant reclaim systems and IO portable recovery 
units were purchased by AQD, supplementing 12 
refrigerant reclaim systems and I5 backpack recovery 
units procured by the Waste Minimization program in 
FY91. Four I ,600-pound reclaimers and one 2,800- 
pound reclaimer are expected to be purchased in 1993. ' 

A refrigerant tracking form and.computer databace 
were established to maintain accurate and complete 
records of refrigerant usage at RFP, including refriger- 
ant recycling, equipment repairs, preventive mainte- 
nance activities, and equipment upgrades. 

Refrigerant Equipment Upgrades, Retrnfits, or 
Replacement5 - A scope and estimate to plan and 
schedule the retrofit or replacement of 19 large chillers 
to use alternative refrigerants is being conducted, with 
scheduled completion anticipated in 1993. AQD plans 
to purchase and install high-efficiency purges. high- 
efficiency oil filters. and reseating pressure relief 
valves for major chiller equipment, helping minimize 
emissions to the lowest achievable level and conserv- 
ing refrigerants that will no longer be produced in the 
United States after December 3 I ,  1995. Future use of 
smaller chillers and refrigeration equipment on 
plantsite will be reviewed upon completion of the 
equipment inventory. Decisions also will be necessary 
concerning the future supply of refrigerants and/or 
replacement of the smaller equipment. AQD is devel- 
oping a comprehensive refrigerant management plan to 
address these and other issues. 

Mobile Sources - The RFP Garage established a track- 
ing system to maintain accurate and complete records 
of air Conditioner servicing and refrigerant usage in the 

' 
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RFP vehicle fleet. Garage personnel acquired 
approved motor vehicle air conditioner (MVAC) recov- 
ery equipment, and six technicians completed approved 
certification programs and are authorized to operate the 
recovery equipment. 

Class I and I1 Substance Usage Studies - The 
plantsite uses of Class I and Class I I  substances that are 
regulated under Title VI of the CAA. as amended, are 
currently being assessed. Two reports, Ozone- 
Depleting Substance Phase-Out Plan (EG92d). and 
Review of Specifications and Requirements for Ozone- 
Depleting Substance Usage (EG92g). were completed 
for submittal to DOE RFO and DOE HQ during 
October and November 1992, respectively. A third 
report, Essential Uses of Ozone-Depleting Substances 
Proposed Chlorofluorocarbon Banking Program. is 
expected to be submitted in early 1993. AQD will con- 
tinue lo work closely with the Procurement Department 
to ensure that restrictions are placed on equipment and 
chemical purchases involving Class I and Class I I  sub- 
stances. 

i 

CLEAN WATER ACT (CWA) The Clean Water Act (CWA), originally passed by 
Congress in 1972, established ambitious goals to con- 
trol pollutants discharged to US. surface waters. 
Among the main elements of the CWA were nationally 
applicable, technology-based effluent limitations set by 
the EPA for specific industry categories and water 
quality standards set by states. The CWA also provided 
for the National Pollutant Discharge Elimination 
System (NPDES) permit program, requiring permits 
for discharges from a point source into surface waters. 
The first phase for expanding the NPDES to non-point 
sources is now underway with the issuance of storm 
water discharge permits to medium and large munici- 
palities and sites with industrial activity. 

The EPA and the State of Colorado both have roles in 
RFP's compliance with the CWA. While EPA Region 
VI11 issues and administers the NPDES permit for RFP. 
the state. through the Colorado Water Quality Control 
Commission (CWQCC), sets surface water and 
groundwater quality standards for receiving streams 
and bodies of water, including standards for the creek 
segments immediately downstream of RFP's discharge 
points and the two reservoirs. The state also ratifies 
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issuance of the federal permit issued within its borders 
and has the ability to veto the permit if i t  does not con- 
tain sufficient terms to protect all ambient segment 
water quality standards in the receiving stream. 

National Pollutant Discharge The NPDES permit program controls the release of 
Elimination System 
(NPDES) Permit 

pollutants into United States waters and requires rou- 
tine monitoring of point source discharges and repon- 
ing of results. RFP’s first NPDES permit was issued 
by the EPA in 1974. The permit was reissued by EPA 
in 1984, expired in 1989, and was extended administra- 
tively until renewed. An updated renewal application 
was submitted. 

The NPDES permit for RFP (#C0-0001333) identifies 
seven monitoring points for control of discharges 
(EPA84). Three of these discharge points. Ponds A-4, 
B-5, and C-2, are capable of discharging water offsite. 
The NPDES pemiit terms were modified by the 
NPDES Federal Facilities Compliance Agreement 
(FFCA), originally signed on March 25, 1991, by DOE 
and EPA. to eliminate two discharge points that were 
inactive (the Reverse Osmosis Pilot Plant and the 
Reverse Osmosis Plant) and to include new monitoring 
parameters at the other discharge locations. The cur- 

‘rent NPDES permit terms, which went into effect in 
April 1991, are summarized in Appendix B (Table B- 
4). The NPDES FFCA also required submittal of three 
compliance plans addressing administrative and physi- 
cal changes to the plant. The three plans, the 
Groundwater Monitoring Plan for the Sewage 
Treatment Plant (STP) Sludge Drying Beds, STP 
Compliance Plan, and Chromic Acid Incident Plan and 
Implementation Schedule, were submitted in accor- 
dance with the agreement. Other revisions to the 
NPDES monitoring requirements included changing 
one “point of compliance” location from Pond 8-3  to 
the STP discharge for most parameters. Monitoring 
requirements for total chromium and whole effluent 
toxicity (WET) at the terminal ponds and monitoring 
for metals, VOCs, and WET at the STP discharge also 
were added. 

No Notices of Violation (NOVs) were received by RFP 
in 1992 for violation of NPDES slandards. One 
exceedance (low pH at ttie STP) was reported by RFP 
on July 5. 1992. The cause was determined lo be low 
flow, and action was taken immediately to correct the 
condition. which has not reoccurred. 
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The Agreement in Principle (AIP) cstahlishcd a proce- 
dure whereby RFP would provide CDH with split sam- 
ples of water proposed for discharge from the terminal 
ponds. This allows CDI1 to assess water quality before 
a dischuge. Samples are split for analysis hy CDH. 
EG&G Rocky Flats. and indepcndent EPA-registered 
laboratories. At present. once CDt1 has made its 
assessment and given concurrence for discharge, pond 
waters are discharged directly to Ihc Broomfield 
Diversion Ditch. 

The NPDES permit recommends. as ;I Best 
Management Practice (BMP), the niainlenance of ter- 
minal pond water levels at a inuximuiii of IO  pcrcent of 
capacity to allow sufficient storage voluinc for spill 
containnient and flood control. Because of inherent 
delays caused by concurrent sampling and analysis,and 
continuing storage of inflows, Ponds A-4, B-5, and C-2 
often hold more than 10 percent of pond c;ip;icity. 

During 1992, project work continued to progress in 
relation to the three compliance plans required hy the 
NPDES FFCA. The FFCA requires suhiiiillal of quar- 
terly progress reports to the EPA updating the status 
and schedule of projects within each compliance plan. 
Accomplishments and activities that occurred in 1992 
on the compliance plans are provided below. 

Cmundwdter Monitoring Plan for the S’I’P Sludge 
Drying Beds. A draft Groundwater Monitoring Plan 
was initially submitted to EPA in  July 1990. The plan 
proposed a method for characterizing groundwater 
beneath the sludge drying beds located east of the STP. 
The EPA subsequently recommended a phased 
approach beginning with monitoring and ch;rractrriza- 
tion of soil and water in the vadose zone. The Vadose 
Zone Monitoring Plan WAS suhmitted to EPA and 
approved in June 1991. An addendum to the monitor- 
ing plan was suhniitted for two additional sludge dry- 
ing beds located east of Building 910. Field work at 
both locations was initiated during 1992 and scheduled 
for completion in February 1993. Monitoring activities 
will continue at both sites for a I-year period. with 
completion expected in  February 1994. 

STP Compliance Plan. The STP Compliance Plan. 
subniitted to EPA in July 1990. described planned 
improvements to the STP necessary to meet NPDES 
water quality standards and FFCA criteria. Completed 
work includes implenientation of rccommcndations 
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from diagnostic studies of treatment plant operations, 
installation of an autochlorination/dechlorination sys- 
tem, and additional influent and effluent instrumenta- 
tion. Other planned improvements are included in a 
treatment plant upgrade project, which consists of three 
phases. 

- Phase I includes construction of a mechanical sludge 
drying system and modifications to existing sludge 
beds to improve the efficiency of the sludge drying 
process. Construction is expected to be completed ,in 
April 1993. 

- Phase I1 includes electrical improvements for 
improved reliability and additional capacity. emergency 
electrical power provisions, construction of an addition 
to the existing laboratory building, addition of equip- 
ment and controls at the equalization basins, upgrades 
to existing structures and equipment within the STP 
including the polymer feed system and sand filters, and 
additional chemical storage. Construction is expected 
lo begin in 1994. 

- Phase 111 includes construction of additional influent 
and effluent storage for the STP, modification of the 
existing plant to provide for nitrification, and construc- 
tion of a new denitrification system. The final scope of 
Phase 111 will be addressed during the NPDES permit 
negotiations with the EPA. 

Chromic Acid Incident Plan and Implementation 
Schedule. A Draft Chromic Acid Incident Plan was 
submitted to EPA in November 1990. The plan was 
prepared in response to recommendations made follow- 
ing a DOE investigation of an unplanned release of 
chromic acid solution from Building 444 during 1989. 
The plan addressed physical and administrative 
changes to reduce the possibility and impact of future 
spill events. A number of proposed actions were com- 
pleted, and EPA agreed to refocus the remaining scope 
of the plan to emphasize issues relevant to surface 
water protection and source control. A draft plan 
incorporating the revised approach was submitted to 
EPA during the second quarter of 1992 and was 
approved in  October 1992. Work was initiated in 
October 1992 on plan activities and is expected to be 
completed in March 1996. 
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Spill Prevention Control and The Spill Prevention Control and Countermeasured 
Countermeasures/Best Best Management Practices Plan (SPCC/ BMP) is a 
Management Practices Plan compilation of existing facility improvements. opera- 
(SPCC/BMP) tional procedures, policies, and requirements for con- 

trol of hazardous substance and oil spills. The current 
SPCClBMP was completed in September 1992. 

Storm Water Permif 
Application 

Since RFP is a site with industrial activity, it is required 
to submit an NPDES storm water permit application 
under regulations promulgated in November 1990. The 
original application deadline of November 17, 1991, was 
changed to October I ,  1992. A network of six storm 
water monitoring locations was established during 1991 
with the approval of EPA, providing storm water quality 
information for runoff that leaves the core area of Rocky 
Flats. Automated sampling equipment collected flow- 
composited samples to characterize the runoff, while 
data loggers collected and stored flow information at 
each monitoring location. The storm water permit appli- 
cation was submitted in 1992 on schedule. 

Colorado Water Qualify 
Con fro/ Commission 
(CWQCC) Wafer Qualify 
Standards 

The Colorado Water Quality Control Commission 
(CWQCC) originally conducted a hearing in December 
1989 on standards for surface wafers draining into 
Standley Lake and Great Western Reservoir. These 
waters include Woman Creek and Walnut Creek, RFPs  
principal drainages. As a result of this hearing. the 
resegmentation of Big Dry Creek and revised use clas- 
sifications and water quality standards for Woman 
Creek and Walnut Creek tributaries to Standley Lake 
and Great Western Reservoir became effective in 
March 1990. This action by the CWQCC established 
goal stream standards for Segment 5 of Big Dry Creek 
(tributaries from source to Ponds A-4, B-5, and C-2) 
and stringent stream standards for Segment 4 of Big 
Dry Creek (from pond outlets to Standley Lake and 
Great Western Reservoir). Goal standards differ from 
stream standards in that “goal” indicates that the waters 
are presently not fully suitable but are intended to 
become fully suitable for classified use. and that a tem- 
porary modification for one or more of the underlying 
numeric standards was granted. Stream standards were 
adopted for organic and inorganic chemicals, metals, 
radionuclides. and certain physical and biological para- 
meters. 
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In October 1992. the CWQCC heard a petition by DOE 
to reconsider the standards placed on Segment 5 of Big 
Dry Creek. The standards are based on the designated 
use. or classification, of a water body segment (e.g., 
aquatic life. drinking water supply, recreational, agri- 
cultural). Segment 5 was subject to stream standards 
with goal qualifiers. At the October meeting, DOE and 
EG&G Rocky Flats requested an extension of the goal 
qualifiers and temporary modifications and asked the 
CWQCC to revise the site-specific organic standards to 
achieve consistency with the statewide numeric stan- 
dards for organic chemicals. In December 1992. the 
CWQCC rejected the proposal to continue the narrative 
ambient modifiers for 3 additional yem..and instead 
agreed to impose Segment 4 standards with temporary 
modifications for nine parameters. The CWQCC did 
accept several additional modifications to Segment 4 
and 5 standards put forth by DOEYEG&G to make the 
specific standards consistent with statewide standards 
for organic constituents. The Commission also adopted 
a standard for beryllium. 

SAFE DRINKING WATER ACT 
(SD WA) 

The Safe Drinking Water Act (SDWA) establishes pri- 
mary drinking water standards for water delivered by a 
public water supply system, defined as a system that 
supplies drinking water to either 15 or more connec- 
tions or 25 individuals for at least 60 days per year. 
The KFP water supply system meets these criterh and 
is termed a noncommunity. nontransient system 
because persons who use the water do so on a daily 
basis but do not live at the site. 

RFP periodically evaluates plant drinking water for 
various water quality parameters including primary and 
secondary water contaminants. inorganics, VOCs. and 
radionuclides. Results of these analyses are reponed 10 
the CDH weekly, monthly. quarterly, and annually 
depending on the type of analyses performed. A com- 
plete description of the Drinking Water Monitoring 
Program at RFP is given in the 1992 Rocky Flofs Plriit 
Divironnienrnl Monitoring Plm (EG92e). 

FEDERAL INSECTICIDE, 
FUNGICIDE, AND 
RODENTICIDE ACT (FIFRA) 

The Federal Insecticide, Fungicide, and Rodenticide 
Act (FIFRA) governs the registration and use of pesti- 
cides, herbicides, and rodenticides. The FIFRA pro- 
gram at RFP tracks the materials from their initial pur- 
chase to final disposal and helps ensure that all pcsti- 
cides on plantsite are registered with thc EPA, arc 
applied by licensed contractors, and that waste is prop- 
erly disposed. In October 1992, the FlFRA program 
was moved from the Wasre Guidance Programs organi- 
zation to the Surface Water Division of Environmental 
Protection Management. 

The Watershed Management Plan (WMP), currently in 
final draft form, includes the FIFRA program because 
the use of pesticides can a l l~c t  stormwater ruiioff quali- 
ty as well as waste streams. thus affecting areas cov- 
ered by the CWA regulations as well as the waste inini- 
mization programs. 

The FIFRA Program Management Plan is currently 
being prepared. Elements of the plan include prepira- 
tion of a database of information regarding the applica- 
tion of pesticides on plantsite; an anniril meeting with 
DOE concerning use of pesticides; monitoring ofthe 
FIFRA act for updates and changes, as well as nionitor- 
ing of changes in pesticide approvals and regulations 
by the EPA; coordination with the Chemical Tracking 
and Control System (CT&CS) Division for tracking of 
pesticides on plantsite; ongoing evaluations of chemi- 
cal use and efficacy; and a continual search for alterna- 
tives to pesticide use on plantsite. 

TOXIC SUBSTANCES 
CONTROL ACT (TSCA) 

The Toxic Substances Control Act (TSCA). adminis- 
tered by the EPA, requires testing and regulation of 
chemical substances that enter the environment. TSCA 
supplements sections of the CAA. the CWA. and the 
Occupational Safety and Health Act (OSHA). Com- 
pliance with TSCA at the RFP is directed at manage- 
ment of polychlorinated biphenyls (PCBs) and con- 
tainerized waste asbestos from abatement projects. 

In 1992.89 drums of radioactive asbestos were shipped 
offsite. These drums consisted of low-level radioac- 
tively contaminated asbestos generated iit several Ioca- 
tions throughout RFP. The dniins were shippcd to [he 
DOE Hanfnrd site in  Wishington lor disposal. KFP is 
continuing to explore [he possibilily o f  shipping low- 
level asbestos to Hanford as a smnll-qwantity generator. 
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RFP also is continuing its efforts to ship low-level 
asbestos for disposal at the Nevada Test Site. 

RESOURCE CONSERVATlON 
AND RECOVERY ACT (RCRA) 

The Resource Conservation and Recovery Act (RCRA) 
provides cradle-to-grave control of hazardous waste by 
imposing management requirements on generators and 
transporters of hazardous wastes and on owners and 
operators of treatment, storage. and disposal facilities. 
The State of Colorado, under authority of the EPA, reg- 
ulates hazardous waste and the hazardous component 
of radioactive mixed waste at RFP. 
tive wastes are regulated by the Atomic Energy Act of 
1954 as administered through DOE orders. 

Strictly radioac- 

Colorado Hazardous Waste 
Acf - Notice of Violation 

On June 17. 1992, EG&G Rocky Flats received an 
NOV under the Colorado Hazardous Waste Act. The 
notice addressed 56 issues raised by the CDH, 
Hazardous Materials and Waste Management Division, 
over a22-month period from July 1990 to June 1992. 
None of the findings involved offsite releases. The 
majority of the 56 issues were brought to the state's 
attention through the plant's own reporting system, and 
corrective actions were completed for nearly all of the 
findings. EG&G's review of the violations indicated 
that the root cause of most findings related to the level 
of personnel training regarding RCRA compliance and 
the management of hazardous waste. The violations 
fall into three basic categories: inadequate response to 
spills in buildings, ancillary equipment, tanks, and 
defective equipment; inadequate staff training; and 
improper or inadequate waste characterization. 

In response to the NOV, EG&G developed more than 
I00 individual corrective action tasks to address the 
findings. Nearly all of the individual tasks were com- 
plcted. with the exception of implementation of a cen- 
tralized spill response team. That team is scheduled to 
be in place by June 1993. 

DOE, RFO and EG&G also initiated additional actions 
designed to enhance regulatory compliance. Among 
those were development of an Environmental 
Compliance Pilot Program, a joint effort of the CDH, 
DOE. and EG&G. The pilot program initiated in two 
RFP buildings is pan of a more comprehensive Rocky 
Flats Plant Site-Wide Environmental Compliance 
Program Management Plan, which is being developed 
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and whose strategic objectives focus on identification 
and planning to facilitate site-wide changes toward full 
environmental compliance. Also under development is a 
RCRA-related Comprehensive Hazardous Waste 
Compliance Program Plan. which addresses root cau.se 
analyses to avoid recurring deficiencies. 

The RCRA Part A permit application identifies ( I )  the 
facility location. (2) the owner and operator, (3) the haz- 
ardous and mixed wastes to be managed, and (4) the 
hazardous waste management methods. A facility that 
has submitted a RCRA Part A permit application is 
allowed to manage hazardous wastes under transitional 
regulations known as interim status pending issuance of 
a RCRA Operating Permit. The RCRA Part B permit 
application consists of a detailed narrative description of 
all facilities and procedures related to hazardous waste 
management. The RCRA Operating Permit is based on 
the RCRA Part B permit application and contains specif- 
ic detailed operating conditions for the waste manage- 
men1 units addressed by the permit. RCRA Parts A and 
B permit applications for RFP cover hazardous waste 
treatment and storage operations. RFP does not perform 
onsite hazardous wate  disposal. 

Part A Permit. Since the early 1980s. a series of 
RCRA Part A permit applications have been submitted 
lo the CDH. During 1992, the Part A permit applica- 
tion was revised seven times to request changes to 
interim status and to support Part B permit modifica- 
tion requests. The revisions, dates submitted to CDH. 
and changes requested are provided below. 

January 1992 - Revision 2, Combined Hazardous, 
Low-Level Mixed, TRU Mixed. and Mixed Residues 
Part A, requesting interim status for mixed residue 
units. This request was later withdrawn by RFP. 

January 1992 - Revision 3, Combined Hazardous, 
Low-Level Mixed. TRU Mixed, and Mixed Residues 
Part A with Permit Modification Request Number 4 
(modification discussed below). ' 

May 1992 - Revision 4, Combined Hazardous, Low- 
Level Mixed, TRU Mixed, and Mixed Residues Part A. 
This revision is dated May 1992 but was actually sub- 
mitted in November 1992. This change to interim sta- 
tus requested additional EPA waste codes for several 
interim status units. 
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June 1992 - Revision 5, Combined Hazardous. Low- 
Level Mixed, TRU Mixed, and Mixed Residues Part A 
with Permit Modification Request Number 8 (modifi- 
cation discussed below). 

August 1992 - Revision 6, Combined Hazardous, 
Low-Level Mixed. TRU Mixed. and Mixed Residues 
Part A with Permit Modification Request Number 9 
(modification discussed below). 

July 1992 - Revision 7. Combined Hazardous. Low- 
Level Mixed, TRU Mixed, and Mixed Residues Part A. 
This change to interim status requested approval to 
operate a new unit for the solidification of Solar Pond 
sludge. This request was later put on hold by RFP. 

November 1992 - Revision 10. Combined Hazardous. 
Low-Level Mixed, TRU Mixed, and Mixed Residues 
Part A with Permit Modification Request Number 12 
(modification discussed below). 

One other change to interim status was requested in a let- 
ter during 1992, which did not include a revised Pd A 
permit application. This change requested temporary 
relocation of certain wastes in order to upgrade two per- 
mitted cargo container units. The request was submitted 
and approved in July 1992. In addition. CDH approved a 
change to interim status to treat low-level mixed waste 
m d  TRU mixed waste in the Supercompaction and 
Repackaging Facility (SAW) in June and July 1992. 
The request for this change was originally subnutted to 
CDH in 1989. 

Part  B Permit. Seven requests for modification to the 
Rocky Flats Plant RCRA Parl B Operating Permit were 
submitted to CDH in 1992. These requests are summa- 
rized below. 

January 1992 - Permit Modification Request Number4. 
a class I1 permit modification that added six new con- 
tainer storage areas and added EPA waste codes to sever- 
al permitted units. A public review meeting was held in 
February 1992. and the request was approved by CDH in 
June 1992. 

January 1992 - Permit Modification Request Number 5 .  
a class 111 permit modilication that revised Pfi VI1 
(Personnel Training) of the permit. A public review 
meeting was held in February 1992. This nidification 
request was later modified in November 1992 at CDH’s 
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request. The request has not yet heen approved by 
CDH. 

February 1992 - Perniit Modification Request Number 
6.8 class I permit modification that reformatted Part 111 
(Storage in Containers) of the permit. This class I 
modification did not require a public comnient meeting 
or CDH approval. 

March 1992 - Permit Modificakion Request Number 7, 
a class I permit modification that reformatted the 
remainder ofthe permit. This class I modification did 
not require a public coninient meeting or CDI-I approval. 

June 1992 - Perniit Modification Request Number 8. a 
class 111 permit modification that added mixed residue 
storage and treatment units to the permit. A public, 
comment meeting was held in August 1992. The 
request has not yet been approved by CDH. 

August 1992 - Permit Modification Request Number 
9, a class 111 permit modification that added the 
Building 374 Waste System Upgrade equipment to the 
permit. A public comment meeting was held i n  
October 1992. The request hiis not yet heen approved 
by CDH. 

November 1992 - Permit hhlification Request 
Number 12. a class 111 permit modification that xlded 
12 interim stalus units to the permit. A public review 
meeting was held in December 1992. The request has 
not yet been approved by the CDH. 

Other permit modification requests are in  development 
at RFP to add all interim status units and newly 
planned hazardous waste units to the RFP RCRA Part 
B operating permit. 

In addition, a permit ;ipplic;ition supplement wiis suh- 
mitred to EPA in February 1992 to address the require- 
nients of the organic air emissions rcgthtions, effec- 
tive December 1990. and codilied i n  40 CFR 264 and 
265, subpans AA and BB. EPA has not yet acted on 
this submittal. Negotiations will he required among the 
EPA, CDH. and RFP to tletermiiic how to incorporate 
this submittal into the RFP RCRA Part B operating 
prrniit. 
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RCRA Closure Plans RCRA closure plans identify procedures for decontam- 
inating/decommissioning hazardous waste management 
units from service to prevent both short- and long-term 
threats to human health and the environment. These 
plans describe measures to eliminate or minimize 
future maintenance of hazardous waste management 
units. to control releases of hazardous constituents, and 
to permanently close these units. Post-closure monitor- 
ing is required if “clean closure” of a unit under RCRA 
cannot be achieved. 

Hazardous waste management units that operate under 
interim status (40 CFR 265) and units that operate 
under a permit (40 CFR 264) must be addressed in 
RCRA closure plans (40 CFR 264 and 265. Subpart G). 
Closure plans for facilities that begin or continue oper- 
ation following the interim status period must be 
addressed in the RCRA Part B permit. Land-based 
hazardous waste management units that discontinue 
operation during the interim status period and that can- 
not be “clean closed’ in accordance with applicable 
RCRA regulations must submit RCRA Part B post-clo- 
sure care permit applications for interim status units. 
These are units that have been removed from service 
but require post-closure monitoring and maintenance. 

The closure plans for the 15 permitted units are includ- 
ed in  the RFP RCRA Part B operating permit. The clo- 
sure plans for most interim status units are included in 
Part B operating permit modification requests submit- 
ted to CDH or in preparation at RFP. The closure plans 
for the remainder of interim status units for which RFP 
will not be seeking a RCRA operating permit will be 
updated during 1993 and submitted to CDH for 
approval. 

Closure plans for the Solar Evaporation Ponds 
(Operable Unit 4 [OU 41). Present Landfill (OU 7). 
Original Process Waste Lines (OU 9). and West Spray 
Field (OU I I )  were originally submitted’to the CDH in 
1986 and 1988. These closure plans were later super- 
seded by the January 1991 Inter-Agency Agreement 
(IAG). The IAG requires all interim status closure 
units lo use a combination of RCRA and Compre- 
hensive Environmental Response, Compensation and 
Liability Act (CERCLA) criteria. The IAC requires 
RCRA Facility Investigations/Remedial Investigations 
IRFIIRI) work plans as a function of characterizing the 
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source of the contamination and the soils of an interim 
status closure unit. Draft Phase I RFlRl  work plans 
were submitted to the CDH and EPA in 1990 for sever- 
al OUs. The RFlRl work plan for the Present Landfill 
was approved December 12. 1991. The RFIRI work 
plan for the Solar Evaporation Ponds received condi- 
tional approval on May 8. 1992. while conditional 
approval was received on April 29, 1992, for the 
RFVRl work plan for the Original Process Waste Lines. 
Conditional approval for the West Spray Field RFURl 
was received on March 16, 1992, and for other Outside 
Closures (OU IO) on September 15, 1992. 

Quarterly groundwater monitoring continued in 1992 for 
wells within three RCRA-regulated units scheduled for 
Interim Status Closure: the Solar Evaporation Ponds 
(OU 4). West Spray Field (OU I I), and Present Landfill 
(OU 7). Several new groundwater monitoring wells also 
were installed during 1992. Quarterly Assessment 
Reports were prepared highlighting results of groundwa- 
ter sampling. The 1992 Annual RCRA Groundwater 
Monitoring Report was prepared for submittal to CDH 
and EPA in early 1993. Analysis and interpretation of 
groundwater monitoring data was used in the 1992 
Annual Report to assess the impact on groundwater qual- 
ity resulting from waste management activities at the 
RCRAunits. . 

Quarterly sampling splits were performed during 1992 in 
which groundwater samples from wells downgradient of 
RFP were split lo allow independent analysis by the 
CDH. Audits of field sampling activities and quarterly 
reporting also were performed in conjunction with CDH 
to assure compliance with applicable regulations. 

RCRA Contingency Plan The RCRA Contingency Plan (Part VI of the RCRA 
Permit) is designed to minimize the hazards to human 
health and the environment from fires, explosions, or 
any unplanned sudden releases of a hazardous waste or 
hazardous waste constituent to the environment &e., 
air, soil, or surface water). The plan may be imple- 
mented in the following situations. 

I 

0 A release of a hazardous waste that results.in an 
injury requiring more than first aid. 

A spill, leak, or release of a hazardous waste to the 
environment (air, soil, or surface water outside of a 
building) greater than I pint or I pound. 
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I 
A spill, leak, or other release of a hazardous waste 
inside a building that results in (1) a release that 
exceeds a reportable quantity as defined in Title 40 
CFR 302, or (2) a release from a hazardous waste 
tank system that is not removed from its secondary 
containment system within 24 hours. 

I 

i 
I 

A fire or explosion that involves a hazardous waste 
management unit or the release of a hazardous 
waste. 

Situations other than those outlined above can result 
in the implementation of the RCRA Contingency 
Plan at the discretion of the Emergency Coordinator. 

In 1992. the RCRA Contingency Plan wils implemented 
on 23 occasions. These implementation repons were 
forwarded to the CDH and described the magnitude of 
the releases, the actual or potential risks to human health 
and the environment. and the corrective actions taken to 
remediate the affected mils and systems. 

Of the 23 Occurrences that resulted in  RCRA Contin- 
gency Plan implementation, 6 resulted from a lack of 
adequate secondary conrainment as required by RCRA 
regulations and 9 resulted from a waste k i n g  discov- 
ered in secondary containment. but not removed within 
24 hours as required by RCRA regulations. Corrective 
actions were completed to address four of the six 
occurrences that resulted from a lack of adequate sec- 
ondary containment. The two remaining areas requir- 
ing further attention. in Buildings 886 and 865, are 
scheduled to be corrected during 1993. The nine 
occurrences that resulted from a waste being discov- 
ered in secondary containment. but not removed within 
24 hours, also were addressed. Daily inspections and 
other administrative controls were put in place to 
remove any accumulated liquids within the timeframes 
required by RCRA regulations. The remaining eight 
Occurrences that resulted in RCRA Contingency Plan 
implementation were for the situations described 

. 

below. 

Approximately I quart of hazardous material was 
released to the soil from spent Ni-Cad batteries dur- 
ing storage and prior to disposal. 

Fourteen used oil filters were inadvertently dis- 
posed in the Sanirary Landfill. 

National Response Center 
(NRC) Notifications 

In 1992, per the requirements of40 CFR 302.6, RFP 
notified the Niitional Response Center (NKC) or32 
rrleases to the environnient o l  a lruxdous suhstance that 
equaled or exceeded the reponahle quantity. Twenty- 
nine of these releases involved small quantities (IKSS than 

Approximately 35 gallons of process aqueous waste 
containing chromium was released from 3 RCRA 
90-day accumulation tank into the secondary con- 
tainment system in Building 73 I ,  The secondary 
containment system was later determined to be 
inadequate and the material was not removed with- 
in the 24-hour time period required by RCRA regu- 
lations. 

A release of approximately SO gallons of hazardous 
waste (oil solvent mixture) was discovered in  il 
ventilation plenum. The release originated from a 
RCRA-regulated tank system in Building 774. 

Approximately 200 gallons of corrosive process 
aqueous waste were released from an accuinulalion 
rank in Building 460. The material was contained 
in the secondary containment system. hut the sec- 
ondary containment system was later fbund to bc 
inadequate because 6 gallons of solution were 
recovered from hehind the pit liner. The secondary 
containment system was repaired prior to the tank 
being returned to service. 

A contractor ovenumed a conraincr of diesel fuel used 
to clean tools during a paving operation. The contnic- 
tor cleaned up the spill using din from the roadside 
and mistakenly added it  to a load of din going to the 
Sanitary Landfill. The contingency plan was imple- 
mented because the waste w ~ ?  niisnianaged. ' 

A pump used to transfer waste from ii holding tank 
in a valve vault in Building 428 to Building 374 for 
disposal tailed and relewxl approximately 100 gal- 
lons of corrosive process aqueous waste into the sec- 
ondary containment system. 

A transfer line from the interceptor trench systcni 
nonh of the soliu ponds separated and released 
approximately 400 g;illons of water contaminated 
with trace amounts of listed hazardous waste solvents 
down the east side of the hem1 mund Pond 207-8. 
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IO gallons) of ethylene glycoVwater mixtures. One of the 
releases involved a release of 28 pounds of asbestos in 40 
pounds of insulation. The releases were immediately 
cleaned up. minimizing their impact to the environment. 
In addition, there were two releases of contaminated 
groundwater, which contained detectable levels of haz- 
ardous waste constituents. The released material was not 
recovered; however, the contaminant concentrations in 
the soil do not pose an unacceptable risk to human health 
or the environment. No notifications were made to the 
Local Emergency Planning Committees (LEPC) or State 
Emergency Response Commission (SERC) because 
exposure was limited to persons within the boundaries of 
the plant. 

In 1992, per the requirements of 40 CFR I 10.10, RFP 
notified the NRC of two releases of diesel fuel that result- 
ed in an oil sheen on the spill control ponds. The 
response actions included removal of the oil sheen using 
absorbent materials. 

Waste Minimization The RFP Waste Minimization Program was active dur- 
ing 1992. Some of the more significant programmatic 
accomplishments that occurred during 1992 are 
reviewed below. 

A pilot project to evaluate commercial carbon dioxide 
pellet cleaning systems was completed. More than 
4,000 pounds of uraniumcontaminated scrap metal 
were cleaned and decontaminated, proving the tech- 
nical and economic viability of the technology. The 
pilot project will lead to establishing full-scale 
operations in support of future decontamination and 
decommissioning (D&D) activities. 

Twelve refrigerant reclamation units were pur- 
chased and installed for plant air-conditioning and 
refrigeration systems. Work orders have been initi- 
ated to install high-efficiency purge valves, oil-fil- 
tration systems, and spring-loaded pressure relief 
valves. 

Conservation programs were initiated for hydraulic 
oils and machine coolants. Waste Minimization 
also incorporated oil testing into preventive mainte- 
nance work orders, and tested bacteria-resistant 
coolant and coolant filtration as a method of pro- 
longing the life of metal-working fluids. 
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Significant gains also were achieved in  efforts to reduce 
generation of radioactive and nonradioactive hazardous 
wastes. Total radioactive waste generation in 1992'was 
1,142 cubic meters (m'), down from 2,042 m3 in 1991. 
Transuranic (TRU) waste generation during 1992 was 
10.01 m', down from 18 m' generated in 1991. TRU 
mixed waste generation was 12.45 m', compared to 49 
m'generated in 1991. A total of 678.71 m' of low-level 
waste was generated, a significant reduction from the 
1,339.5 m' generated during 1991, while 440.39 m30f 
low-level mixed waste were generated during the year, 
compared to 968.8 m' in 199 I .  

Nonradioactive hazardous waste generation was 
reduced by 44 percent, from 39,042 kilograms in 1991 
to 21,786 kilograms in 1992. TSCA-regulated waqte 
decreased from 2 1.159 kilograms in I99 I to 1,506 kilo- 
grams in 1992, representing a 93 percent reduction. 

Paper recycling increased 67 percent during 1992 to a 
total of 348.5 tons. In addition, 14.3 tons of cardboard 
were recycled during 1992. 

Setflement Agreement and 
Complicrnce Order on 
Consent No. 89- 10-30-01 
(commonly refened to 0s 
"Residue Compliance 
Agreement") 

On November 3, 1989, the DOE, CDH, and EPA signed 
the Settlement Agreement and Compliance Order on 
consent No. 89-10-30-01 regarding alleged violations of 
the RCRA hazardous waste regulations pertaining to 
proper waste management of residues. RFF' submitted 
documents in compliance with this Consent Order, the 
last of which was the Mixed Residues Compliance Plan 
submitted September 28, 1990. 

The Mixed Residues Compliance Plan was prepared to 
meet the requirements of the Settlement Agreement 
and Compliance Order on Consent, as well as to pro- 
vide a schedule for compliance with the conclusions of 
the United States District Court for the District of 
Colorado in the Civil Action No. 894-181, Sierra 
Club, Plaintiff, vs. United States Department of Energy, 
and Rockwell International Corporation, a Delaware 
Corporation, Defendants. The Mixed Residues 
Compliance Plan included actions to bring residues. 
into compliance with the Colorado Hazardous Waste 
Regulations found in 6 CCR 1007-3 Parts 100, 262, 
and 265, methods to minimize generation of RCRA- 
regulated residues, and actions to reduce the amount of 
RCRA-regulated residues in storage. 

' 
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In  May and June 1990. the Sierra Club amended its 
1989 complaint (Civil Action No. 89-8-181) request- 
ing that the court place a permanent or preliminary 
injunction against the DOE prohibiting the restart of 
RFP. This amended complaint alleged that the DOE 
was not managing hazardous waste at RFP in accor- 
dance with RCRA. On August 13, 1991, the United 
States District Court for the District of Colorado decid- 
ed in partial favor of the Plaintiff for a permanent 
injunction in Civil Action No. 89-B- 18 I ,  Sierra Club, 
Plaintiff. vs. United States Department of Energy, 
Defendant, stating that if the DOE does not obtain a 
permit for the mixed residues currently being stored 
without a permit or interim status within 2 years of the 
court judgment, the DOE shall conduct no operations 
(except for maintenance and safety activities to main- 
tain the safety of RFP in a nonoperational status) that 
generate any hazardous waste or mixed radioactive and 
hazardous w&te. 

On July 31. 1991. the CDH issued to RFP Compliance 
Order No. 91-07-31-01, which indicated that the Mixed 
Residues Compliance Plan was inadequate and there- 
fore violated the November 1989 order. In addition, on 
August I .  1991, the CDH filed a complaint in court 
alleging that the DOE had submitted an inadequate 
plan in violation of the November 1989 Order and 
directing the DOE to meet the terms of the Compliance 
Order. Compliance Order No. 91-07-31-01 specified a 
schedule for removing all backlog mixed residues from 
RFP by January I ,  1999, and a schedule by which 
mixed residues would be brought into physical and 
administrative compliance with the Colorado 
Hazardous Waste Regulations. 

In order to meet the court ordered deadline for obtaining 
a permit for all mixed residues currently stored at RFP, a 
Permit Modification request was submitted to the CDH 
on June 30, 1992. Work to upgrade mixed residue units 
to meet conditions of the Permit Modification was initi- 
ated and continued throughout 1992. In addition, the 
Permit Modification included a compliance schedule for 
subinitting closure plans for out-of-service mixed 
residue units. In accordance with the compliance xhed- 
ule, closure plans were submitted for out-of-service tank 
systems in Buildings 37 I and 77 I on September I I ,  
1992, and December 13, 1992, respectively. 
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Negotiations to resolve CDH's August 1991 suit con- 
tinued throughout 1992. As part of those negotiations, 
a Mixed Residue Reduction Report was submitted on 
February 28, 1992. and a Mixed Residue Tank Systems 
Management Plan was submitted on March 31,,1992. 
The Tank Systems Management Plan, which was 
updated in August 1992. included schedules to bring 
mixed residue tank systems into compliance with the 
Colorado Hazardous Waste Regulations. The Mixed 
Residue Reduction Report. which was updated in 
November 1992. included preliminary plans for remov- 
ing the inventory of mixed residues from RFP. 

Federal Facilities 
Compliance Agreement 
(FFCA) for Land DjSposa/ 
Restricted Waste 

After the first compliance order on consent w 
by the DOE, EPA Region VIII, and the State 01 
Colorado on September 19, 1989, a second compliance 
agreement, referred to 3s Federal Facilities Coinpli;ince 
Agreement-II (FFCA). was executed on May IO, 1991, 
between the DOE and EPA. FFCA-II was entered into 
by the DOE and EPA to provide a 24-inonth period for 
DOE to demonstrate achievements toward compliance 
with the LDR portions of the Hazardous and Solid Waste 
Amendments (HSWA) of 1984 and the Colorado state 
laws applicable to RFP. The new agreement is an expan- 
sion of the original FFCA, and provides the mechanism 
for DOE to achieve compliance with the LDR portion of 
RCRA regulations. The FFCA covers radioactive 
wastes that do not meet treatment standards specified by 
EPA. or wastes that contain hazardous constituents 
above the applicable allowable levels for land disposal. 
During the period of FFCA-II. DOE agreed to take all 
feasible steps to ensure accurate identification, safe stor- 
age. and ndnimization of restricted waste prohibited 
from land disposal. 

During 1992, a variety of reports and plans were pre- 
pared and submitted to meet the requirements of the 
FFCA-11. These reports and plans outline the develop- 
ment and implementation of various treatment tech- 
nologies required to treat mixed wastes before disposal 
at offsite locations. Under the terms of the agreement, 
most of these documents are suhject to review and/or 
approval by the EPA. A brief summary ofeach of '  
these reports and plans is provided below. 

- Comprehensive Trertrrtieiir mid Mnticrserttrtrr P loti 
( C T M P )  -The CTMP identifies and describes the 
treatment and management methods planned to bring 
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RFP LDR wastes into compliance with LDR regula- 
tions. The CTMP includes draft schedules and mile- 
stones for developing and implementing treatment 
technologies. The milestones set forth in the CTMP 
become enforceable milestones upon approval of the 
docunient hy the EPA. The CTMP, version I .3, was 
published June 9, 1992. 

- Annual Waste Minimization Plan -This  plan high- 
lights progress in waste minimization efforts at RFP. 
The 1992 Annual Report on Waste Generation and 
Waste Minimization Progress, which was submitted to 
the EPA on May 28, 1992, is the primary source for 
documentation of these efforts. 

- Annual LDR Progress Report (APR) -This report pro- 
vides an update and status on the progress to achieve 
compliance with the terms and conditions of FFCA-11. 
The APR includes quantities of waste in storage, stor- 
age locations, progress in LDR determinations. waste 
characterization efforts, treatment technology, imple- 
mentation, nonradioactive hazardous waste shipping 
schedules, residue management, and waste minimiza- 
tion status. The APR is due on March 3 I of each year 
under terms of the FFCA-11. The first APR was sub- 
mitted to the EPA on March 3 I ,  1992. 

- Residue Mmagement Report - This report describes the 
plans for bringing the management of mixed residues 
into compliance with LDR requirements. Under the 
Mixed Residue Compliance Order, a Mixed Residue 
Reduction Report (MRRR) was prepared and submitted 
to the CDH for approval on February 28, 1992, and an 
updated Annual Mixed Residue Reduction Report 
(AMRRR) was submitted for approval on November 13, 
1992. These reports describe plans to treat mixed 
residues as necessary to allow for storage or disposal. 
The MRRR, in combination with the AMRRR; satisfies 
the requirement for the Residue Management Report 
under terms of FFCA-11. The MRRR indicates that LDR 
mixed residues are being managed by the plans set forth 
in four documents: the Mixed Residue Compliance Plan 
as amended, the Mixed Residue Tank Management 
Systems Management Plan. the Mixed Residue 
Reduction Report. and the Backlog Residue Analytical 
Plan. The provisions for management of LDR residues 
described in these documents have been implemented. 
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- Noitradioactive Hozarclr,tr.s Woste Shipping Schedule - 
This document identifies the mechanisms and schedules 
by which nonradioactive hazardous wastes are chmcter- 
ized and transponed offsite for disposal. These schedules 
are part of the Nonradioactive Hazardous Waste 
Certification & Disposal Plan, which DOE submitted to 
EPA on January IO, 1992. A revision to this document 
was made on June 24, 1992. to incorporate comments 
received from the EPA. Schedules for the identification. 
certification, and disposal of a variety of specific wastes 
are provided in this plan. 

- Whste Stream and Residue ldentificnrion and 
Characterization ( WSRIC) Book - These books provide 
updated information on the waste smams and residues 
generated or stored at RFP. The revised WSNC books 
were submitted to EPA on September IO, 1992. 

COMPREHENSIVE ENVIRON- The Comprehensive Environmental Response, ’ 
MENTAL RESPONS€, COMPEN- Compensation, and Liability Act (CERCLA) and its 
SATION, AND LIABlLlTY ACT major amendments (Superfund Amendment and 
(CERCLA) Reauthorization Act (SARA]) provide funding and 

enforcement authority for restoration of hazardous sub- 
stance sites (primarily inactive sites) and for respond- 
ing to hazardous substance spills. Sites contaminated 
by past activities must be investigated and remediation 
plans developed and implemented. The intent of these 
actions is to minimize the release of hazardous sub- 
stances. pollutants, or contaminants, thereby protecting 
human health and the environment. CERCLA require- 
ments are addressed in a series of sequential phases 
intended to identify, design, and complete restoration 
of contaminated sites. CERCLA activities at RFP are 
dictated by the IAG. 

RFP was initially added to the National Priorities List 
(NPL) on October 4, 1989. The NPL is an ordered 
ranking of CERCLA sites evaluated using the 
Hazardous Ranking System. If a site scores above a 
certain threshold level established by EPA. the site is 
placed on the NPL. 

INTER-AGENCV AGREEMENT 
(/A G) 

The IAG for environmental restoration activities at RFP 
was signed on January 22,1991, by DOE, EPA, and the 
CDH. Ofticidly called a Federal Facility Agreement and 
Compliance Order, the agreement replaced the 1986 
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RCRA-CERCLA Compliance Agreement and clarified 
the responsibilities and authorities of the three agencies. 
standardized requirenients. described the procedures to ! 
be followed, and helped ensure compliance with orders 
and permits. The agreement also specilies delivery of 

1 
i 

ma,jor reports, project management activities and mile- 
stones. and includes community involvement and deci- 
sion-making responsibilities. The agreement outlines 
each agency's role in, and integrates Ihe authority/juris- 
diction of, RCRA and CERCLA over the study and 
cleanup process. I t  also provides mechanisms for resolv- 

cleanup activities. The IAG and the Five-Year Plan 
(FYP) are the principal documents guiding RFP cleanup 
elforts. 

The draft IAG was originally issued for public comment 
in December 19x9 and submitted for official approval in 
August 1990. with changes rellecting coniments 
received lrom the public. The final IAG was suhstantial- 
ly the same as the draft IAG. The most visible inodilica- 
tions were the renrioritization of the RFP OUs and 

I 

I 

ing issues t h a ~  may arise among the participants during I 

changes in the OU milestone schedules. (The current 
prioritization of OUs is provided in Table 2-3.) The OU 
reprioritizatioii necessitated adjustments in  the timelines 
associated with the individual OUs to reflecl more realis- 
tic schedules for completion of the various studies 
required. The IAG requires that DOE notify the public 
of any schedule changes to those set forth in  the final 
IAG. The final IAG also stipulates that various addition- 
al nieasures be taken for improved public involvement 
and directs DOE to address these public involvenlent 
commitments in the Community Relations Plan (CRP). 

Documents prepared in accordance with the IAG cover a 
renge of topics including remedial investigalion work 
plans, interim remedial action decisions, community sur- 
vey plans, project management plans, and health and 

' 

safety plans. A series of monthly and quarlerly 
Environmental Compliance Action reports document 
progress against IAG milestones (DOE924 DOE92b). 
Table 2-4 lists the IAG milestones completed during 
1992. Section 4 ofthis repon, "Environmenlal 
Remediation Programs," describes remediation activities 
accomplished at RFP during 1992. 

Table 2-3 
Prioritization of Operable Units by the IAG 

OU Number 
Under Final U G  

eeruiptipn 

01 
02 
W 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
I 4  
15 
16 

881 Hillside Area 
9W Pad Area 
Onsite Areas 
Solar Ponds 
Woman Creek 
Wahul Creek 
Present Lendfill 
700 Area 
Original Process Waste Lines 
Olher Oulside Closures 
West Spray Field 
4 W  Area 
lOOArea 
Radioactive Siles 
Inside Budding Closures 
Low-P~%riiy Sites 

Table 2-4 
IAG Milestones Completed in 1992 

Complele IWRAa Conslruction (Treatment Rant) 
Complele IWRA Construdion (French Drain) 
Submit Draft Phase Ill RFVRib Report 
Submil DraH Trealabiliiy Test Report (Phase 1 GAG 9 
Complete lWlR4 Canslrudion (Rads Removal System) 
Begin Field Trealabiliiy Tesling (Rads Removal Syslem) 
Submit Final Treatabiliiy Tesl Repon (Phase I GAC) 
Submil Subsurface Find RSd and IMllRAPEAe 
Submil Subsurface Site 1 Draft Tesl Plan 
Submil Draft Phase I RFVRl Work Plan 
Submil Anal Phase I RFVRl Work Plan 
Submit Final Phase I RFVRl Work Plan 
Submit Final Phase I RFVRl Work Plan 
Submit Draft Phase I RFVRl Work Plan 
Submit Final Phase I RFVRl Work Plan 
Submit Draft Phase I RFVRl Work Plan 
Submit Final Phase I RFVRl Work Plan 
Submit Drall Phase I RFVRl Woh Plan 
Submit Final Phase I RFVRl Woh Plan . 
Submit DraH Phase I RFVRI Work Plan 
Submil Final Phase I RFVRI Work Plan 
Submil Drah No Further Action Juslificalion Dowment 
Submil Final No Further Action Justilicalion Dowment 
Submil DraH Historical Release Repon 
Submit RS Discharge Limits tor Radianudaes 
Submil Fmal Historical Release Report 

a. Interim Measuresllnlerim Remedial Aaion 
b. RCRA Fadliiy lnvestigaii~emedial Investigation 
c. Granular Activated Carbon 
d. Responsiveness Summaly 
e. Interim Meawresllnterim Remedial Acllon PlaniEnvirmenld Assessmenl 

Pperable Unil 

1 
1 
1 
2 
2 
2 
2 
2 
2 
8 

. 8  
I O  
11 
12 
I 2  
13 
13 
14 
14 
15 
15 
16 
16 

Sitewide 
Sitewide 
Silewide 



Section 2. COMPLIANCE SUMMARY 

Remediation Goals The CERCLA requires that remediation goals comply 
with applicable or .relevant and appropriate requirement5 
(ARARs) of federal laws or more stringent promulgated 
state laws in relation to cleanup standards. ARARs are 
generally dynamic in nature in that they evolve from gen- 
eral to very specific during the CERCLA Remedial 
InvestigationlFaciliti~ Study (RUFS) process. Final 
remediation objectives are comprised of both ARARs 
and risk assessment information and will be determined 
in the Record of Decision (ROD). The development of 
cleanup standards at RFP follow the general pmedures 
described below. 

I Initially, during the RFYRl work plan stage, potential 
chemical-specific APARs are identified, usually based 
on a limited amount of data. Chemical-specific ARARs 
at this point have meaning only in that they may be used 
to establish appropriate detection limits so that data col- 
lected during the RFVRl may be compared to ARAR 
standards. As more information becomes available dur- 
ing the RFl/RI stage, chemical-specific ARARs may 
become more refined as constituents are added or delet- 
ed. Detailed, location-specific ARARs are proposed in 
the RFURI report as the result of the RFURI process. 
This is followed by action-specific ARARs and remedia- 
tion goals that are identified through the Corrective 
Measures StudyFeasibility Study (CMSFS). A discus- 
sion is provided in the CMS/FS report for each remedial 
alternative regarding the rationale for all ARAR determi- 
nations. Once a preferred remedial action alternative is 
formally selected in the ROD, all chemical-, location-, 
and action-specific ARARs are also defined in final form. 
CERCLA requires that remediation program attain 
ARARs and are protective of human health and the envi- 
ronment. 

EMERGENCY PLANNlNG AND The Emergency Planning and Community Right-to- 
COMMUNlN RIGHT-TO- Know Act (EPCRA) was enacted as a freestanding pro- 
KNOW ACT (EPCRA) vision of the SARA in 1986. Also known as SARA 

Title Ill, EPCRA contains four major provisions. 

Chemical emergencies planning 
Emergency notification of chemical accidents and 
releases 
Hazardous chemical inventories reporting 
Toxic chemical release reporting 
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state &d local emergency planning entities of the . .  pres-’ 

ence of potentially hazardous substances in their facili- 
ties and to report on the inventories and environmental 
releases of those substwces. The intent of these require- 
ments is to provide the public with information on haz- 
ardous chemicals in their communities, enhance public 
awareness of chemical hazards. and facilitate develop- 
ment of state and local emergency response plans. 

Sections 30 I and 302 Under Sections 301 and 302, the EPA requires the estab- 
lishment of a State Emergency Response Commission 
(SERC), which is responsible for the formation of emer- 
gency planning districts, and Local Emergency Planning 
Committees (LEK). Also under these requirements, 
facilities that produce, use, or store listed substances 
above the threshold planning quantity must notify the 
SERC and the LEPCs. RFP participates in the activities 
of the LEPCs established under these sections for emer- 
gency planning at the county level of government. RFP 
also maintains an emergency preparedness document for 
the plant and conducts annual mock emergency response 
scenarios to determine the effectiveness of the plan and 
the ability of plant organizations to respond. 

Section 304 Section 304 applies to releases of extremely hazardous 
substances listed under EPCRA Section 302 and haz- 
ardous substances designated under Section 102 of 
CERCLA that exceed their reportable quantities and 
have the potential for impact beyond the plant bound- 
aries. If the release is determined not to pose a potential 
impact beyond the plant boundaries, then reporting is not 
required under SARA Section 304. However. if a chem- 
ical is listed on the CERCLA Hazardous Substances list, 
reporting to the National Response Center may still be 
required under CERCLA Section 103(d). When a 
release occurs that is subject to Section 304, the facility 
owner or operator must notify the SERC and L E K  
immediately by telephone and again in writing as soon 
as practicable. Section 304 requirements apply specifi- 
cally to facilities such as RFP that produce, use, or store 
one or more hazardous chemicals as defined by the 
OSHA Hazard Communication Standard. The Waste 
Regulatory Programs group of RFP’s Waste Programs 
Department directs EG&G’s Occurrence Notification 
Center (ONC) to complete these notifications if such 
releases occur. 
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Section 3 1 1 

Section 3 12 

. .  

Section 2. COMPLIANCE SUMMARY 

In 1992, there were no releases of extremely hazardous 
substances or CERCLA hazardous substances that 
posed a potential impact beyond RFP boundaries and 
required notification to the SERC and LEPCs. 

' 

Under Section 31 I ,  facilities mist submit to the SERC, 
LEPC, and the lire departments copies of Material 
Safety Data Sheets (MSDSs). or a list of all chemicals 
above certain thresholds that are defined as hazardous 
by the OSHA Hazard Cornmunicalion Standard. 
Following the initial submittal. Section 31 I requires the 
submittal of updates within 3 months for new chemi- 
cals that become subject to the OSHA Hazard 
Communication Standard or after discovering new 
information. This information was provided to the 
SERC, LEPC, and the fire department by RFP's 
Industrial Hygiene Department in 1987 to meet the 
original requirements. MSDS updates have continued 
to he provided to these agencies as required. 

Section 312 of EPCRA requires facilities to prepare an 
annual report titled 'Tier I I  Emergency and Hazardous 
Chemical Inventory Forms." listing the ranges of quan- 
tities and locations of hazardous and extremely haz- 
ardous chemicals, or a "Tier I" chemical list report. 
This section covers hazardous chemicals under OSHA's 
Hward Communication Standard (with limited excep- 
tions) that are stored at a I'acility in excess of 10,OOO 
pounds (hazardous) or in  excess of a chemical-specific 
listed Threshold Planning Quantity (extremely hu.- 
ardous), or 500 pounds, whichever is lower. Any facil- 
ity required to prepare or have available an MSDS for a 
hazardous chemical under OSHA's Hazard Communi- 
cation Standard must submit Tier I information on a 
form or. if requested or in lieu of Tier I submittal. Tier 
II information to the SERC, LEPC. and the local fire 
department. The Tier I or Tier I1 information niust be 
submitted annually, heginning on March I .  1988. K I T  
submitted this report to the following agencies for the 
calendar year 1992 repon: Colorado Emergency 
Planning Commission. Jefferson County Emergency 
Planning Coinniittee, Boulder County Emergency 
Planning Committee, and the Rocky Flats Fire 
Department (jurisdictional fire department). 

. 

Cnrhon tetrachloride antl I k o n  I I3  were used i n  dccreas- 
ing quantities ;it KFP hctween 198X antl I990 iib :I result 
of wiistc ininimiz;ition ct'I'ons and the c~irt;iihiicnt of plant 
t ipations and were uwd in quantities less ih:in IO.(XX) 
pcounds iii 1990. Many clieiiiic;ils wpoi~ctl in  19x9 do not 
qipci ir  on the 19%) i ind IO9 I lists 1xc:iiise til' K I T  W;I~IC 

iniiiiinizatiun cfloils i ind tlic cunailinent of ploni opcw 
lions. 
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Section 3 13 Section 3 13 of EPCRA requires that facilities prepare 
an annual report titled "Toxic Chemical Release 
Inventory, Form R," i f  annual usage qu;intities of listed 
toxic chemicals exceed ccrtiiiii thresholds. Tlic thrcsh- 
old chemical usage quuntitics tior I092 ;ire provided 
below. 

2 5 . 0  pounds for listed chcmicals eitlicr nianulx- 
lured or processed. 
10,000 pounds for listed cheniicals otherwise used. 

Facilities must report c1u;intities ol' hoth rotiiiiic ;~nd ;Icci- 
dental releases of listed cheinic;ils. maxiiiiuin ;1iiiotmt (it' 
the listed chemical stored onsite during the c;~Icnd;u year, 
and amount contained i n  waste tr;insferrctl ot'fsite. l hc  
owner or opxator ol'the I'xility on the rcpirting date. 
July I ofeach year, is primarily responsible for reponing 
the data l'iir the prcvious year's operations ai I~I:II fxility. 
Any olher owner o r  topxitor of the fiicility froiii J;lnu;ir)' 
I ot'the data generation year to June 30 ( 1 1  tlic repoiling 
year may also be held liable. RFP suhniitictl h i s  r c p n  
tu the EPA and to the State ofGilcirado i n  I992 detailing 
the chcniic;ils uwd in I991 ('llihle 2-5). Cheinic;il iis;igc 
fc)r I989 ;mil 19'90 also ;ue reponed i n  T;ihlc 2-5 for  coni- 
parison purposes. 

Table 2-5 
Chemicals and Ouantities (lbs) Used in 1989, 1990, and 1991 

as Reporfed on Form R Reporis 

Nilric add 223,387 10,244 I 1.824 
Sulluric Add 5B.m 
Carbon lElrachlOride 48,212 
1.l.l-tIichbmelhane 45.634 
Phosphoric acid 44.195 
Hydrochlok add 
EN@ne gW 13.423 
F m I  I I3  12.545 

27.575 12.785 



AGREEMENT IN PRINCIPLE 
(Alp) 

An Agreement in Principle (AIP) was executed between 
DOE and the State of Colorado on June 28, 1989. This 
agreement identified additional technical and financial 
support by DOE to Colorado for environmental over- 
sight, nionitoring, remediation, emergency response, and 
health-related initiatives associated with RFP The agree- 
ment also addressed RFP environmental monitoring ini- 
tiatives and accelerated cleanup where contamination 
may present an imminent threat to human health or the 
environment. The agreement is designed to ensure citi- 
zens of Colorado that public health. safety, and the envi- 
ronment are being protected through accelerated existing 
programs and substantial new commitments by DOE and 
through vigorous programs of independent monitoring 
and oversight by Colorado officials. 

Programs and projects put in place under this agree- 
ment included the air emissions inventory (see CAA 
earlier in this section) and concurrent sampling of pond 
discharges (see CWA earlier in  this section) and the 
Rocky Flats Toxicologic Review and Dose 
Reconstruction Study (CDH92). This study, conducted 
by the CDH, is intended to examine chemical and 
radionuclide emissions from RFP and assess what 
health impacts. if any. may have occurred to the public. 
Phase I of the study, the final draft report of the 
Reconstruction of Historical Rocky Flats Operations & 
Identification of Release Points, was issued in August 
1992. This is being followed by Phase I1 m e  study, 
which will provide estimates of exposure risks. 
Completion of Phase I I  is expected in late 1993. 
Funding for the health studies is provided by the DOE. 

SPECIAL ASSlGNMENT TEAM On June 6, 1989, DOE mobilized a Special Assignment 
Team (Tiger Team) to provide an independent audit of 
operations and practices at RFP. This followed initia- 
tion of a search warrant by the EPA, Federal Bureau of 
Investigation (FBI), and the Justice Department based 
on an affidavit alleging regulatory and criminal viola- 
tions of environmental laws at the RFP. The Justice 
Department conducted the investigation, and a federal 
grand jury was convened to review RFP compliance 
with applicable environmental laws. In March 1992, 
former RFP operator Rockwell International 
Corporation agreed to plead guilty to I O  counts of envi- 
ronmental violations during its operation of RFP and 
agreed to pay $18.5 million in fines. Rockwell pled 

. 
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guilty to four felony violations of RCRA and to one 
felony and five misdemeanor violations of the CWA. 
The plea agreement was subsequently approved by the 
U.S. District Court. 

The original Tiger Team audit was completed on July 
21, 1989, and results were reported in the Assessmer~t 
of Environmental Conditions at the Rocky Flats Plant 
(DOE89). The objectives of the audit were to deter- 
mine whether any imminent threat existed to public 
health or the environment as a result of RFP activities; 
whether RFP operations were being conducted in 
accordance with applicable environmental require- 
ments and best management practices; and the current 
status of previously identified environmental problems. 
Areas examined included environmental monitoring. 
site remediation, waste management, quality assurance, 
sewage treatment plant operation, waste stream charac- 
terization, and environmental impact analysis. The 
audit resulted in the identification of 52 findings, 43 
recommendations for best management practices, and 4 
noteworthy practices. No situations were observed that 
posed an imminent threat to public health or the envi- 
ronment. The 52 findings were identified among air 
monitoring programs (5 ) .  surface water (7). groundwa- 
ter (2). waste management activities (IO), toxic and 
chemical materials (9). radiation (5).  quality assurance 
(2). inactive waste sites and releases (6). and NEPA (6). 

EG&G Rocky Flats, Inc., responded to findings of the 
Special Assignment Team in the Corrective Action 
Plan in Response to the Airgust 1989 Assessment of 
Environmental Conditions at the Rocky Flats Plant 
(EG90c). That document outlined 93 separate action 
plans containing descriptions of measures to be taken 
by RFP to address findings and includes schedules, 
milestones, associated costs, and parties responsible for 
implementing planned actions. Many of the activities 
described in the plan overlap, or are similar to actions 
specified in the AIP and IAG and to the RFP Five-Year 
Plan (FYP) for environmental and waste programs 
(EG93a). Progress associated with these action plans 
has been described in quarterly reports titled DOE 
Quarterly Environmental Compliance Action Report 
(DOE92b). 

S I  
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OVERVIEW Specific operations at RFP involve or produce liquids, 
solids, and gases containing radioactive and nonra- 
dioactive potentially hazardous materials. Various 
environmental programs monitor penetrating ionizing 
radiation and pertinent radioactive, chemical. and bio- 
logical pollutants. Data on air, surface water, ground- 
water. and soils provide information to assess immedi- 
ate and long-term environmental consequences of nor- 
mal and unplanned effluent discharges and actual or 
potential exposures to critical populations. Site-specific 
data are used to evaluate risk to humans and to assist in 
the warning of unusual or unforeseen conditions. 
Routine reports to local. state, and federal agencies and 
to the public provide information on the performance of 
these programs in maintaining and improving environ- 
mental quality and public health and safety. Table 3-1 
provides a list of these reports. Table 3-2 contains the 
primary environmental compliance standards and 
applicable regulations for environmental monitoring 
programs at RFP. Additional compliance standards for 
air, surface water, and groundwater programs are given 
under references EG92f. EG92b. and EG9lh. respec- 
tively. 

Among the reports prepared annually is the Rocky Flars 
Plant Environmental Monitoring Plan (EG92e), which 
describes environmental monitoring programs at RFP. 
Monitoring programs provide current information on 
impacts to the environment and characterize environ- 
mental degradation at sites throughout RFF to identify 
contaminated areas and to design and monitor restora- 
tion activities. 

Sections 3. I through 3.6 of this report summarize 
results of routine environmental monitoring programs 
during 1992. Appendix D provides a detailed explana- 
tion of the sampling procedures used by laboratories 
and defines detection limits and error term propagation. 
Results are commonly compared to appropriate guides 
and standards that establish limits for radioactive and 
nonradioactive effluents. Persons unfamiliar with these 
standards are encouraged lo review Appendix B. 
“Applicable Guides and Standards.” 
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Table 3-1 
RFP Environmental Reports 

E!a!dwaBeOnda 

Air Compliance Repon (40 CFR 61.94) 

Ellluent Inlomation SysleNOnsite Discharge Information System 

Environmental Protection lmplemenlaticm Plan 

Emergency and Hazardous Chemical Inventory Form (Tier II) 

Toxic Chemical Release Inventory ( F o n  R) 

National Pollutant Discharge Elimination SysteNDischarge Monitoring Report 

Polychlonnabd Biphenyls (PCE) Inventory 

Rescurca Conservabn and Remvery Ad Groundwater Monitoring Repon 

Rc#y flats Monthly Environmental Monitoring Repon 

Rcdq FlaIs Plant Site Envirmnlal Repon 

Environmental Monitoring Plan 

Air Quality Managemenl Plan 

Surface Water Managemenl Plan 

Groundwater Protedion and Monitonng Program Plan 

&+&ground Geochemical Characterization Report 

a. 
b. 

C. 

Boenryp 

EPA 

DOE 

DOE 

C 

EPA 

EPA 

€PA 

EPNCOH 

DOEEPNCDW 
CauntyCity 

OOE 

DOE 

DOE 

DOE 

DOE 

EPNCDH 

l?fnwna 

Annual 

Annual 

Annual 

Annual 

Annual 

Monthly/ 
AMual 

mal 

Annual 

Monthly 

h N a l  

h a r  

Annual 

AnnUal 

Annual 

Annual 

Reports on majar envimnmenlal programs prepared m a  pericdic basis 
€PA. Envirtmmenlal Proledion Agency; DOE - Department 01 Energy; CDH . Cdorado Depaltment 01 Health; 
County. Jetterson 
Cities. Amada. 8mnlield. Westminster. Denver. Boulder, Nonhglem, F m  Ccllins, Thornton 
Colorado Emergency Planning Commission 
J e l l e m  County Emergency Planning Cornnee 
Boulder County Emergency Planning C o r n m i  
Rc#y flats Fire Department 

- 
AIR 

EHiuenl Air 

NONadioaclive 
Ambient Air 

Radioactive 
Ambiem Air 

SURFACE WATER 
Surface Water 

Community Water 

GROUNDWATER 

SOILS 

RADIATION DOSE 

Table 3-2 
Primary Compliance Standards and Applicable Regulations 

for EnvimnmentaJ Monitoring Programs - 
Standm lor Pelformance tor New Stalmary Sources (rille 40 CFR 60) 
NatmaI Ermrv~n Staw3ards (or Hazania~s Au PdMaNs (Ttt.8 40 CFR 61) 
CdoradoArOuafiiyContrdRegula!ms13 16 (7 I8 .d l lS(T i l le5CCR IWI) 
General E n n m i a l  Proream Pmgram (DOE Omer 5400 1 )  
Enammental. Salety. and Health Program lor Department d Energy Opera! ons (DOE Order 5480 18) 

NauMal Ambten~ 1\11 Chatty SI-S and Slate bnptementaum Plans (Title 40 CFR 501 
Requirements lor Preparam Adoption. and Subrmll.4 d lmptemental M Plans Ifitle 40 CFR 511 
and Approval and Pramdgaum ol Imp)ementalm Plans rille 40 CFR 52) 
Cd~oI\ lr(XlaLtyContrdCammawvlR~JalDm~t.12 (3 and#8(nlle5CCR IWl) 

General E n n r m t a l  P i o l m m  Program (DOE Order 5400 I) 
Ennmnmenlal Salety. am Health Pmyam la Depanment d Energy Operata (DOE Ordei 5480 18) 

General Ennmnmenlal Profectm Program (DOE Omer 5400 1) 
Ennronmental. Wety. and Health Program la Department 01 Energy operations (DOE Order 5480 18) 
N a u m  Ermwol Standards lor Hazardous I\lr PdMants (liue 40 CFR 61 SLDpafl H) 

Colorado Ar Pdlu(an Conlrd and PreVmm AU. 1992 (Title 25 CRS Ahde 7 Pan 1) 

National Pollutant Discharge EIiminatnn System (mhb 40 CFR 22,125) 
Cdorado Water Gualii Control CoMnission Wacs Waler Slardards (Elk 5 CCR tW0) 
General Envirmmental P m & m  Pmgram (DOEOrder 54W.t) 
Environmental, Saleiy. and Health Program lor Departmenl 01 Energy Operations (WE Order 5480.18) 

NafimI Interim Primary 0- Waler R q d a t i m  (Ti& 40 CFR 141) 
Colorado Primary Drinking Waler Regulations (TiUe5 CCR IW2) 
Gened Ennrmmemal Pmeclan Pmgram ( W E  Wr 54W.l) 
Environmental. Saleiy. and Health Program lor Depmenl  d Energy Operations (DOE Order 5480.18) 

hprehensive EnvimMenlal Response. Campensah and M l i t y  AU (TiUe 42 U.S.C. 9601) 
Rewwra Comervatan and Recovery AU rille 42 U.S.C. 6901) 
Cdmda Hazardous Waste Management Ad (Title 25 CRS, Mide 15) 
General E n v i m W  Pm& Pmgram (DOE Order 54W.l) 
Environmental. Salety, and Health Prcgram lor Departmenlol Energy Operalions (WE Order 5480.181 
Colorado Water Qualily htrd Commissan Grmndwater Standards 

United States Atmic Energy CaMlissi~. Rodiy Rats Plant. 1973 Envimnmenlal Surveillance 
Summary Repu( 
General Envim~ental Prmedim Program (DOE Order 5400.1) 
Enviranmenlal. Salety. and HealuI Rogm tcd Oepamenl d Energy Operaoms (WE Order 54eO.18) 

Radalion Piotectm d me Publ~~ and the Emronmenl (DOE Cider 54W 5) 
General Emmmental P m e a M  Program (DOE Order 54W I )  
Ennronmenlal. Saleiy. and Health Piogiam lor Depanmenl d Energy O p e r e f ~ s  (WE Order 5480 18) 
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In ndditim t o  the environiiicnt;il proprmns performed 
hy l X & G  Rocky Flats. scveral,local. state. and fccdcral 
govcrnnicnt iigencies conduct independent audits and 
cnviroiinieiital surveys within and adjacent to RFP. 
Thc CDH, DOE. and the cities of  Broomfield and 
Westminster conduct various air. water. and soil inoni- 
toring programs. Data are reported collectively at 
inonthly Environmental Monitoring Information 
Exchange Meetings. RFP provides monthly environ- 
nient:il monitoring summaries at these meetings, which 
are crpcn to the public ;md have hecn ongoing since the 
early 1970s. 

THE FIVE-YEAR PLAN (FYP) 
AND THE SITE-SPECIFIC 
PLAN (SSP) 

The purpose of the Five-Year Plan (FYP) is to establish 
an agenda for compliance and cleanup against which 
progress can be measured. The plan i s  revised annual- 
ly. incorporating a 5-year pkinning horizon. and sup- 
ports an annual national plan that is issued under the 
same title. A draft plan for fiscal years 1995- 1999, 
titled Rocky Flats Plunl Dr($ FY9.5-99 Five-Year Plnn 
(EG93d). w3s prepared for review in the first part o f  
1993. The FYP encompasses total program activities 
:ind costs for DOE Environmental Restoration, Waste 
Management, and Technology Development activities. 
l4;izanlous. radioactive, mixed (hazardous and mdioac- 
live). and sanitary wastes ore addressed, as well as 
facilities and sites that are either contaminated with 
wastes or used in the managenient of  those wastes. 

A Site-Specific Plan (SSP) i s  prepared to describe how 
activities shown in  the FYP would be implemented at 
RFP. This plan is revised nnnually and emphasizes 
near-term activities. primarily those to be accomplished 
in ;I fiscal year. The final plan for FY9.3 was prepared 
for distrihution in the first quarter o f  CY93. 
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3. Environmental Monitoring Programs 

3.1 Meteorological 
Monitoring and 
Climatology 

Brent M. Bowen 

This section presents meteorological data col- 
lected at the Rocky Flats Plant from January I 
through December 3 1, I992, from instrumenta- 
tion installed on a 61-meter (2oofoot) tower 
located in the west buffer zone. The tower is 
instrumented at 10. 25, and 60 meters to mea- 
sure horizontal wind speed, direction, vertical 
wind speed, and temperature. Dew point 
measurements are made at the Ismeter 
level. Solar radiation measurements are taken 
b y  a pyranomefer mounted on an unobstruct- 
edplatfofrn at 1.5 meten above ground level. 
Ground-level precipitation and pressure are 
also measured. 

P ~ A P I  H 
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OVERVIEW RFP’s climate i s  temperate and seniiiiritl. chariicteristic 
of Colorado’s Front Range. The climate also is conti- 
nental. since temperatures iire largely deterniined by iiir 
niilsses that form over the kind of North America. This 

occasionally. dramatic short-term temperature changes. 
The thin, dry atmosphere at the 6,OOO-l’ooi elevation o f  
RFP also causes wide temperature ranges, with strong 
daytime wimiiing and nighttime cooling. High temper- 
atures are typically i n  the mid-80 degrees I~iihrcnheit 
(OF) during the suniiiier months and o 
exceed 90 “F. The heat, however, is rarely oppressive 
because of low relative humidities. Even after 
extremely warm days, strong cooling allows teniperii- 
tures to fall to 60 O F  or lower during tlic night. 

Temwratures also are relatively mild during ihe winter 
months, ranging from 40 O F  to 45 O F  during tho day 
and 15 O F  to 25 O F  at night. Arctic and Sikr ian iiir 
masses occasionally bring frigid air during i h t  winter. 
1-ow temperatures may drop to -5 “F IO - 12 ‘1‘ c ~ r  Iowcr 
several tinies a yew, while high teniper;ttures can I’iiil to 
exceed 0 O F  during the coldest outhreaks. 

onal temperature variations and, 

Nonnal annual precipitation ;it RFP is nciirly 1S.S inch- 
es, including rainfall and melted snow. Nearly 42 per- 
cent ol‘the annual precipitation falls from April through 
June. Migratoly stoniis often aflect KFP during these 
months. transporting nioisiure from the Gulf of Mesico. 
Precipitation i s  enhanced during upslopc conditions. ;is 
the air cools md becomes saturated. Precipitiition tills 
primarily as snow from late October tlirougli early April. 
Arctic air niasses occasionally combine with snowfall 
and may produce hl?r~ard conditions. Annual snowfall 
averages between 70 and 75 inches. with ihe highest 
monthly snowfall (an average of 16 inches) Calling in 
March. Summer precipitation results from showers and 
thundershowers. Severe thunderstorms tuxsionally 
affecl m a s  east of the Front Range but occur infrequent- 
ly at RFP. Tomadoes are unlikely to occur at RFP, 
although a weak tornado i s  tlieoretic:rlly possihle. 
Drought conditions occasionally develop dong thc Front 
Range and can lead to prairie wildfires that can some- . 
linies affect the RFP bulfer zone and surrounding iircas. 

lligh wind events are coninion ;ilong the Front Range 
during the winter months. So-called “Chinook” winds 

derate ;is they cross the eastern 
slopes uf the Continental Divide. The air wiirnis. dries 
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:IS it sinks, ;ind colnprcsscs on the eilstcrn side of thc 
mountaiiis. Chinook winds can cause ground hlir%:ircIs 
tlurinp pcriods ot'xnow cover. K I T  normally cxpcri- 
ciiccs scvcral clays ;I yew will, peak wind gusts cxccctl- 
inp 60 miles per hour (iiiph): gusts reaching XO lnph or 
innre occur less frequently. 

Tlic combination of fair skies. light winds. and gently 
sloping terrain allows local winds to form and predoini- 
niitc over the region. Daytime heating causes upslope 
winds to  forin. with northeasterly winds conimnn over 
the broad South Pl;rtte Rivcr Valley, including RFP. 
More local. southcastcrly winds :iIso occasionally 
occur during the day iit RFP hec:iuse the terrain slope 
liiic is oriented along the southeast direction toward 
Standley Lakc and the city of Arvatla. The winds 
rcversc at night. with a shallow, westerly drainage wind 
fmning over RFP and a hroad. southerly drainage 
wind forming over the South Platte Valley Basin. The 
locdly produced winds are important to considcr for 
estimating the transport and dispersion of potential pol- 
lutiints in the region. The nighttime convergence o f  
drain;igc winds toward the South Platte River Valley is 
largely responsible for Denver's "Brown Cloud." 

CLIMATE SUMMARY 

62 

The nicteorological monitoring program supports vari- 
ous opcrations gt the RFP. Meteorological information 
is necessary for ( I )  wsessing tr:insport and diffusion 
characteristics o f  the atinospliere used in emergency 
response and environniental impact assessment. (2) 
designing other environiiientd monitoring networks. 
and (3) developing site-specific weather forec:lsts. 
Mctcoro1ogic:il data arc also used for climatological 
analyses. hydrological studies. iind various design-base 
engineering studies. 

Tlic meteorological (lata provided in this report were 
taken froin the 61-meter (in) tower loc;itetl to the north- 
west of the main plantsite (Figure 3. I- I). The tower 
site is approximately 6,140 feet (1,870 meters) ahove 
sea Icvcl. Data recovery was approximately 99 percent 
for all viiri:ibles during 1992, with the exception of 
soliir radiation. 

T 
Annual clini;~tc siiiii~iiaries 
during 1992 are providctl in 
Figiirc.3.1-2~indT;1hlc3.1-1. 
The of 48.8 1992 "F niem WIS nearly tcmpcratun: I "F 

hclow noniial. The ;innu;il 
tempemtiire extremes ranged 
from a high o f  91 OFon July 6 
to a low o f 4  O F  o n  J;inuary 
IS.  Thc 1992 peak wind gtist 
or86 niph occurrctl on 
J a n u q  24. Precipit:ltion dur- 
ing the year was nc:irlv I inch 

UAQl FLCnmES &REI  

I 1 MOW nonnal. totalin; 14.49 
inchcs. The largest &lily pre- 
cipitation fell on August 24 

. .  

Figure 3.1-1. Location of the RFP 61-Meter Meteorological Tower 
'2 

when I .97 inches of rain was 
recorded. The I;u~cs~ IS-minute rainfall of 0.28 inches 
also Was recorded on this date. Monthly prccipit;ition 
ranged from 3.37 inches in Marcli to O.(W inches in 
September. 

The annual weather highlights included ;In intense snow- 
storm on March 8-9. The storm lirst produced heavy 
thunderstorms on March 8. followed by up to 18 inches 
of snow at RFP hy the morning of March 9. Thc stonli 
forced the closure of RFP opccitions not esscnti:il to 
niaintenance of  vital safety systems on M:irch 9. Un- ' 

t1stlallY winm weather occurred in April. with tile 
month's average tenipcrature ofSO.7 "F e.uccetling nor- 
mal temperatureshy more than S "E The ternperllturc 
reached 82 "Fon April 30. Temperatures were hclou, 
normal during the months of  June. J~ily. and August: the 
summer of 1992 W:IS the coolest ever reconled ;it RFP 
Since record-laking began in  l9S3. The high tcmpcr;l- 
lure reached 90 "Fonly once during the cntirc sttriiIiicr. 
The low temperature plunged to 38 "F on June I. 
with scattered frost reported over the 1:astcrn Pl;\ins. 
The combination of the remn;ints o f  a hurric;lne ;III~ 

an unusually strong Arctic outbreak resultetl in lllc 
year's largest rainfall on August 24 and 2s. No prccip- 
itation was recorded during the month of Scplcmhcr. 
Unusually early. severe winter weather :irrivetl i n  
November, with approximately 24 inches of  snowf;ill 
recorded. A snowstorm on November 23 prodduccd 
blizzard conditions and more th;in I foot of snow. forc- 
ing RFP tocancel operations not essential to inaintc- 
nance of vital safety systems. Unusually cold tenipcra- 
tiires persisted into December. 
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Figure 3.1-2 1992 RFP Climate Summary 
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Table 3.1-1 
1992 Annual Climatic Summary 

TmperWures I'n 

M h t l  

January 
Februafy 
March 
April 

June 

Augusl 
September 
October 
November 
December 

Annual 

Mav 

, Julv 

&ma 
u ~ k o l s  
44.5 25.3 34.9 
47.2 29.8 38.5 
48.3 31.8 40.1 
61.6 39.7 9 .7  

70.9 49.1 W.0 
77.0 54.2 65.6 
75.5 53.9 64.7 
74.4 51.3 62.8 
63.3 39.5 51.4 
41.2 23.3 32.2 
40.1 18.0 29.0 

66.1 , 44.7 55.4 

59.2 38.4 

Y!wa&mM 

m MfmfWj 

January 10.1 86 
Febiuary 9.6 54 
March 7.8 56 
April 8.5 62 
May 7.9 45 
June 7.4 54 
Julv 7.7 56 
August 7.3 42 
Seplember 9.0 , 56 
October 7.4 49 
Nwember 8.4 56 
December 9.1 71 

Annual 8.4 86 

48 8 

'u 
62 
63 
59 
82 
El 
a4 
91 
ea 
a4 
79 
63 
59 

91 

Estrrmes 
B a t e b p r v  

31 4 
2-3 21 

1.2 17 
30 23 
1 3 4  

3 0 3 8  
6 44 
9 44 

12 37 
13 20 
15 6 
11 5 

716 4 

la 

15 
5 

10 
I 

27 
1 
2 

26 
18.28 

16 
25 
4 

1/15 

Mean Dew Mean. Rel. 
E d l U m m  

12.1 38 
15 6 39 
23.1 50 
27.2 39 
35.2 47 
42.6 53 
44.1 46 
42.2 43 
32.2 31 
23.8 34 
11.2 41 
5.7 37 ' 

26.3 41 

Almos. Solar 
pressure Total Daily 1Win. Precip. 
-& IQM &!a eata & ! a u  

810.3 
810.6 
809.3 
811.0 
813.7 
812.5 
816.0 
818.1 
815.2 
813.9 
809.7 
807.2 

812.3 

.999 
-999 
-999 
-999 
-999 
.999 
.999 
.999 
-899 
109.6 
71.4 
65.4 

0.31 
0.02 
3.37 
0.53 
1.53 
2.19 
1.30 
2.97 
0.W 
0.59 
1.25 
0.43 

019 12 002 2 
002 23 001 0 
104 8 023 6 
021 16 004 3 
046 31 009 4 
OM 19 024 6 
023 25 021 6 
197 24 028 6 
. . . a  

040 25 O M )  I 
045 23 005 3 
012 3 001 2 

-999 14.49 1.97 BR4 0.28 39 

The annu:il stiniiiiary ol' wind dirccliim i 

N u m b  oi D u  
Max. Min. 

Temp. Temp. 
L 9 p Y a c E  

0 23 
0 21 
0 16 
0 7  
0 0  
0 0  
1' 0 
0 0  
0 0  
0 9  
0 26 
O B  

1 131 

;pcctl (re- 
qiiencics mcnsuretl ;it t h e  IO-in Iicighl arc priwiclcd in 
'Table 3.1-2 and arc shown gr;iphic;llly hy ;I wind rose 
in Figure 3.1-3. Coiiqxiss poinl designations i n t l i ~ ~ t c  
l l i c  direction lroni wliicli ilic wind hlcw (wind  long 
each vector hlows loward 111c ccii~er). Wi ld dircciioiis 
i w s \  l r e q u e n t l y  arc from the w c s t - s o i i i I i w c s I  ~Iirougli 
norllicrly directions. Wind spceds ;Ih<\vc I X  niph (8 
iiictsi's per second Inl/sI) occur priniiirily with w e s i c r l y  
wiiitls iiiid, I(I ;I lesser cx~cn i ,  n o r i l i c r l y  winds. 

. 
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N . NNE 
NE 
€NE 
E 
ESE 
SE 
SSE 
s 
ssw 
SW 
wsw 
W 
WNW 
NW 
NNW 

TOTALS 

Table 3.1-2 
RFP Wind Direction Frequency (Percent) by Four Wind-Speed Classes 

.- Calm 

I .69 

1.69 

(15. Minute Averages. Annual 1992) 

<l.Omls 1.0-2.5mls 2.5.0.0 m l ~  4.0.8.0mls) 
(w) (2.2.5.6 moh) (5.6 - 9.0 mDh) (9.0 - 18 moh) 

2.13 
1.36 
1.66 
1.49 
1.94 
1.94 
1.96 
1.84 
1.95 
1.78 
1.90 
1.91 
2.53 
2.63 
2.47 
2.09 

2.69 
2.04 
1.70 
1.23 
1.17 
1.59 
2.20 
2.21 
2.03 
2.07 
2.56 
2.72 
2.37 
2.03 
2.53 
2.79 

2.70 
1.75 
0.78 
0.42 
0.21 
0.20 
0.82 
1.19 
1.15 
0.92 
1.70 
2.74 
2.24 
3.95 
2.93 
2.48 

32.18 3392 ' 26.17 

>8.0 mls 

0 24 
0 16 
009 
001 
000 
000 
OM) 
0 03 
0 01 
0 02 
0 05 
0 30 
128 
2 86 
0 85 
0 14 

604 

1.69 
7.75 
5.91 
4.23 
3.16 
3.32 
3.33 
4.98 
5 26 
5.14 
4.79 
6.20 
7.67 
8.42 
11.47 
8.78 
7.50 

IW.00 

The change in winds i s  illustrated in Figures 3.1-4 and 
3 .  I - S .  Day is  defined ;IS the pcriod hetwecn I hour 
after suiirisc to I hour herore sunset. Night is 
dclinctl as the reniaindcr o f  the time. Locally and 
regionally produced. ther~i idly driven winds ;ire appar- 
cor during thc day, with northeasterly up-valley and 
sou~he;istcrly upslope winds. Loc;illy produced winds 
usually have wind speeds o f  I I niph ( 5  nds) or less. 
Stronger. larger-scale winds occur from the west and. 
IO :I lesser e.xtent. northerly directions. 

The ilisirihution o f  nighitime winds i s  nearly reversed. 
with Rncky Flats drainage winds causing a high fre- 
c~uciicy of westerly winds. The South Pl;itte Valley 
ilr;iiii;igc :IISO contributes to the high frequency o f  
snuthwcstcrly winds. The distribution o f  stronger 
winds indicating larger sciilc winds i s  similiir to thc 
d;iytime. Tlicrc is a scarcity nfeasrerly winds at night. 

P;isquill-C;iCTord srahiliiy classes are used to estimate 
horizon~al and vertical dispersion and arc input into 
:itmosphcric dispersion models. Slahility classes at 
K I T  were csiim;itcd using the sigm;i theta technique. 
whcrc thc stahility i s  determined from the standard 
i1cvi;ition oI'Iiorizont:il wind. niean horizontal wind 

.- 
N 

\ 
I--- . / - - - -  

I 

I S 

Figure 3.1-3. RFP 1992 Wind Rose ~ 24Hour 

speed. and whether day or night 
(EPAM). Another EPA-recommended 
technique. the sigma phi method. results 
in an unrealisiically high numher of 
neutral and stable cases, thcreby under- 
estimating RFP dispersion and general- 
ly  overestimating atmospheric concen- 
trations resulting from potential releas- 
es. The stability classes range from A 
to E or extremely unstable to very sta- 
hle, respectively. The D class repre- 
sents neutral stability. By  definition. 
daytime stability ranges from A to D 
and nighttime stability ranges from D to 
F. The stability category i s  defined as D 
whenever the wind speed equals or 
exceeds 6 nds (I 3.4 mph). The 1992 
percent Occurrence of winds by stability 
class i s  shown-in Table 3.1-3. 

Results show that unstable categories 
(A through C) Occur 25 percent o f  the 
rime. and stable categories (E through 
F) occur 32.5 percent o f  the time. 
Neutral stability occurs most frequently, 
more than 42 percent of the time. 
Frequency distributions o f  wind speed 
direction for each stability category are 
presented in Appendix C. The speed 
cI:\sses (knots) follow the guidelines 
for the STAR (Stahility Array) deck 
used as input for various regulatory dis- 
persion models. Calms were distrihuted 
according to STAR deck procedures. 

Figure 3.1-4. RFP 1992 Wind Rose - Day 
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EFFLUENT AIR MONITORING 

Overview 

I 

Air pressure in the buildings is controlled to prevent 
any unplanned release of material to the environment. 
Passage through a series of airlocks, with decreasing 
air pressure, is required lo reach interior areas of build- 
ings where plutonium and other radioactive materials 
are handled inside glovebox systems. Air pressure in 
the glovebox system is lower than the air pressure in 
the buildings, which, in turn. is less than the outside air 
pressure. The system was designed so that if a leak 
were to develop in a glovebox, the radioactive material 
would not be allowed to escape; it would instead be 
contained in the glovebox and filtered for radioactive 
particulates (see Figure 3.2-1). In addition to isolating 
radioactive material from the environment, glovehoxes 
serve to protect employees from unnecessary exposure 
to radiation. 

Plutonium. uranium, and americium, the primary 
radioactive materials used and handled at RFP, are in a 
solid particle form. As a result. particle filtration of the 
airborne effluent streams is an important and effective 
means of controlling the release of these materials to 
the environment. Radioactive,particles generated by 
RFP activities enter exhaust air streams that are 
attached to the glovebox system where the particulate 
malerials are removed by highly efficient filters. These 

The term "effluent" refers to something that flows out 
into the environment. An effluent could be a stream 
flowing out of a lake or other body of water. It also can 
refer lo the release of air to the environment. At RFP, 
effluent refers to air emissions released to the environ- 
ment from processing and laboratory facilities, and to 
the release of water (liquid effluents). particularly sur- 
face-water runoff and treated sanitary wastewater. 
(Liquid effluents are discussed further in Section 3.3, 
Surfcace-Water Monitoring.) 

At RFP, several protective measures and controls are in 
place to minimize any releases of radioactive or haz- 
ardous material to the environment. The air effluent 
control program actually begins in specially construct- 
ed buildings where radioactive materials are handled. 
These buildings house ventilation and filtration systems 
that constantly filter the air, while monitoring equip- 
ment measures building emissions to the environment. 
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Sealed glovebox 
systems are used at 
AFP to isolate 
radioactive 
materials from the 
environment and 
protect employees 
irom unnecessary 
exposure to 
radiation. 

I 1 1  

Figure 3.2-1. Glovebox VenlilalionlFillration Exhaust System 

R o c k y  FIafs PIant 
Site Env i ra~m~nfo l  Reporf for 1992 

High Efficiency Particultlie Air (I-IEPA) liliers. referred 
to as absolute filters i n  the electronics intlusiry, musi 
meet strict constmction iind perlbrniance criteriii before 
they are accepted for use at RFP. 

IiEPA lilters are designed to be fire- and chciiiical- 
resistant. They are consinicted ol tiny gl;iss libers 
combined with a smal l  iiiiiouni of organic niatcri;il 
added lor sirength and w:iter repellency. Upoii arrival 
at the plant, HEPA lilters ;ire tested to  ensure ;I mini- 
niuni efficiency o f  99.97 percent for a11 particle sixes. 
Alier installation. [he filters are tested a g i n  io gum1 
against any damage during installation and III ciisiirc 
proper seating i n  the filter’s housing. 

Multiple hanks ol HEPA lilicrs, called tiller plenums, 
iire installed in series in air exhilusi systellis (see Figtiye 
3.2-2). In general, plutonium prwessing csh;iu~t sys- 
tenis are equipped wii l i  four t o  six siiiges of l~ll3’A lil- 
ter banks. while uraniuin processing c~li:iusi s y ~ t c ~ n s  
are equipped with a niiniinum of IWU si;iycs o f  lilicr 
hanks. These fi lter banks. combined wiih oihcr protcc- 
tive measures. help ensure that airborne rcIc;iscs of 
radioaclive maierial fruni KFP iire iiiiniiii;il ii~d do not 
pose any significant health risk io the piihlic or ihe 
environment. (Building iiir ncii associiitcd with the 
glovebox system and processing operaiions i s  con- 
trolled. filtered. and monitored hefore i t  i s  released io 
the environment.) 

RFP coniinuously nionitors r;idionuclitlc air cinissions 
at 63 locations in 17 buildings. The radiological partic- 
ulate monitoring and siimpling program uses a ilirce- 
tier approach. comprising Seleciive Alpha Air 
Monitors (SAAMs), total long-lived alpha screening of 
routine air duct emission sample li l iers, iind radioclirni- 
ical analysis o l  isotopes collecied for air duct emission 
samples. This approach balances both sensiiivity ;uid 
timeliness of results. 

For immediate detection of  abnormal conditions. KFP 
building ventililtion systems that service ;ireas contain- 
ing plutonium iire equipped with SAAMs. SAAMs :ire 
sensitive to specific iilphii particle energies and :we sei 
to detect plutonium-239 ant1 -240. l’hesc ileieciors are 
subjected to  daily operniional checks. ~ii( i i i i l i ly pcrlor- 
n m c e  testing and calibration for airllow, m d  iln iiiinual 
r;idionctive source ciilihraiion IO maini;iin sensitivity 
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Figure 3.2-2. High Efficiency Particulate Air Fitter Banks 
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Results 

and rcliahility (SCC Figure 3.2-3). Monitors ul;irm a111o- 
matically if any otit-of-toler:lnce conditions itre detect- 
ed. No such conditinn occurred during 1992. 

At regular intervals. particulate material s;inlples from 
the continuolls sanipling systems are removed fronl the 
exhaust systems and radionletrically analyzed for long- 
lived alpha emitters. The concentr;ltion of long-lived 
alpha emitters is indicative of cffliient quzllity and over- 
ill1 perfnrm;incc of the HEPA filtration system. I f  the 
total long-lived alpha concentration fnr ;in efflticnt 
sample exceeds the RFP xtion value 0f0.020 x I O ’ ?  
microcuries per milliliter (pCi/ml) (7.4 x 10‘ 
Becquerels per cubic meter [Bq/~n’l), a follow-up 
investigation is conducted to determine the cause and 
to ev;lluate the need for corrective action. The iiction 
guide value is equal to the most restrictive offsite 
Derived Concentration Guide (DCG) for plutonium 
activity in  air. (See Appendix B for an explanation of 
the action guide.) 

AI the end of each month. individual samples from 
each exhaust systeni iire coniposilcd into larger s;tm- 
ples by location. A portion of each dissolved compos- 
ite sample is analyzed for krylliunl particul:lte materi- 
als. The remainder of the dissolved sample is suhjected 
to radiochemical separation and alpha spectrill analysis, 
which quantifies specific alpha-emitting r;ldionuclides. 
Analyses for urenium isolopes are conducted for each 
composite sample. 

Forty-one of the venlilation exhaust systems are located 
in buildings where plutoniunl processing is conducted. 
Paniculate material samples from these exhaust systems 
are analyzed for specific isotopes of plutonium and 
americium. Typically. americium contrihutcs only a 
small fraction of the total alpha activity release from 
RFP. Processes that are ventilated from sever:ll exhziust 
systems potentially exhihit trace quantities of tritium 
contamination. Bubhle-type samplers are used to col- 
lect samples three times each week from the monitored 
locations. Tritium concentrations in the sample are 
measured using a liquid scintillation photospectrometer. 

Projected doses.to the public from radionuclide emis- 
sions were within the NESHAP limits of IO nirendyear 
EDE. A discussion of radiation dose estim;ltes from air 
emissions is included in Section 6, “Radiation Dose 
Assessment.” 

75 
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Figure 3.2-7. In :itltlilion. I3uililings 123. 88 I. ;ind 374 
Ii:ivc low-IcvcI tritium emissions lor which nioiiiloring 
i s  not pcrforiiied. 'l'licsc eiiiissiniis arc csliiii;ilcil using 
emission factors ;IS provitlctl in 40 CFR 6 I. The ~ n t i i l  

nl IIic iiic;isurcd iintl cstiin;iled tritium emissions also is 
prnvidcil in Tahlc 3.2-4. 

Ileryllium. The t o l a l  quanlily of hcryllium tlischnrged 
from veniilaiion cxhiiust sysicins w;is 3.399 g. The 
iiii ixiii i i i i i i concenlralion wiis 0.00066 pglin' ohservcd 
in March. These v:ilues were not significantly ahove 

wcialcd with the analyses. The 
hcrylliuni sliitioniiry-soiircc emission standard is I O  g 
iluring :I 24-hour period. Tdde 3.2-5 presents the 
heryllium airborne effluent data for. 1992. 

The total quantity of heryllium discharged during 1992 
varies from the monlhly envirunnientiil monitoring 
reports. The annual report includes values for iill 49 
exhaust systems while the monthly report provides dis- 
charges for six exhaust systems on huildings where 
hcrylliuni is processed. Beryllium discharges are mon- 
itored monthly :it the remaining 43 Iociitions, hut are 
only provided in monthly reports i f  they exceed ;I 
screening level of 0. I g. Annual beryllium emission 
for the period 1988 to 1992 arc shown in Figure 3.2-8. 
RFP ceased using ;innlytical hlanks in 1;ihorutory analy- 
sis IO correct sample hcrylliuin concentralions i n  
Seplemher 1989. As a result, reported hcryllium values 
inciisure hoth hackground atid actual cniissinn levels. 

lcil 
0.25 

O l i i  
0 2  

1111 19 90 91 92 

Figure 3.2-7. Trit ium 
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Table 3.2-1 
Plutonium in Effluent Air 

Plutonium238 

Number of Total Discharge C maximum' 

(XI!?'12 I&&!!!) (a & ! & ! I -  

January 
February 
March 
April 
May 
June 
July 
August 
September 
Oclober 
November 
December 

46 
45 
45 
45 
42 
44 
46 41 

46 
46 
46 
46 

0 0021 
4 W6 
000ll 
00013 
0 0007 
0 0034 
00011 
00010 
00017 
0 0008 
00010 
Oooo4 

f 
f 

f 
f 

f 
f 
f 
i * 
f 
f 
f 

0.0019 
0.0017 
0.0014 
0.0014 
0.0016 
0.0014 
0.0012 
0.0012 
0.w1 I 
0.0013 
0.0013 
0.0022 

0 . m  f 
0 . m  f 
0 . m  f 
0 . m  f 
0 . m  f 
0 . m  f 
0 . m  f 
0 . m  f 
0.0000 f 
0 . m  f 
0 . m  f 
0 . m  f 

Om 
Om 
OoooO 
0 0001 
0 0000 
OoooO 
Om 
Om 
0 0000 
Om 
Ow00 
0 0000 

Overall 538 0.0173b'C + o o i n  OWDO f 0.0000 

a. Maximum sample wmentration 

Plulonivm-239..2~ 

Total Discharge C maximum' 

m (XI!?+ l&kw 
0.0320 
0.0225 
0.0330 
0,0182 
0.0249 
0.0839 
0.0135 
0.0204 
0.0429 
0.0256 
0.0168 
0.0503 

i 0.0045 
f 0.0037 
f 0.0051 
f 0.0031 
f 0.0039 
f 0.0109 
f 0.003 
i 0.0036 
f 0.0042 
f 0 . m  
f 0.0036 
f 0.0063 

0 . m 2  
0.Wl 
0 . W  
0.0001 
0.m 
0.0014 
0.0003 
o.wo1 
O.DO13 
0.wot 
o.ooo1 
0.0016 

f 0.m1 
f 0 . m  
f 0.mI 
f 0 . m  
f o.wo1 
f 0 . m  
f 0.m1 
f 0.0000 
f 0 . m  
f 0 . m  
f 0 . m  
f o.ooo3 

0.3841b'C f 0.0552 0.0016 + 0.0003 

b. 
c. 

Minor discrepancies in total discharge values resull lrom munding errors in calculalions. 
One or more values mntributing to this total are based on besl eslimales of release activities because sample analytical rewlls that 
met all qualily assurance aileria were unavailable. 

Table 3.2-2 
Uranium in Effluent Air 

U r a n i u r n ~  Uranlumm 

Number of Total Dlscharga C maximm' Total Discharge c maximum' 
W"I&&!!!) m &!&!IA!x!ysQ m U'" &!!!I!) 

January 

March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

February 
54 
53 
53 
53 
50 
52 
54 
49 
54 
54 
54 
54 

-0.0059 
0.0299 
0.0294 
0.0264 
0.0115 
0.0057 
0.0031 
0.0103 
0.0314 
0.0468 
0.0710 
0.0784 

f 00073 OOOOI i 00000 
f o m 9  om1 f o m  
i 00088 0Mx)l f o m  
f 00092 ooooo f 00000 
f 00086 O o o W  f 00000 
f 00076 OOOOI f Ow00 
f o m  ooooo f o m  
f 00115 OooDl  f Ow00 
f 00103 om f 00001 
f 00083 om1 * o m  
f O W 7  00036 f Oooo6 
f 00106 OW1 f O W 6  

0.0294 
0.0737 
0.0642 
0.0504 
0.0474 
0.0321 
0.0171 
0.0323 
0.0989 
0.0663 
0.0469 
0.0410 

f 0.0081 
f 0.0096 
f 0.0094 
f 0.0095 
f 0.0089 
f 0 . w  
f 0.0083 
f 0.0124 
f 0.0175 
i o.Oo90 
f 0.0067 
f 0.0064 

0.0001 
0 . m  
0 . W 7  
o.wo1 
0.mI 
0.m1 
O.ooo3 
0.m1 
0.0023 
0.0332 
0.m1 
0 . m 2  

f 0 . m  
f o.wo1 
f 0 . W  * 0 . m  
f 0.0000 
i 0 . m  
f o.ooo1 
f o.wo1 
f O.DO05 
f o.ooo1 
f 0 . m  * o.wo1 

Overall 634 0.3380b" f 0.1078 0.0041 i O.WO6 0.599Sb" + O . I ~ M )  0.0023 + 0 . m  

a. Maximum sample wncentration 
b. 
c. 

Minor discrepancies in total discharge values resull from rounding enon in caleulalims. 
One or mom values wntribuling lo lhis tolal are based on besl estimates of release at i i ies  because sample anawcal results lhal 
met all quality assurance nileria were unavailable. 
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Table 3.2-3 
Americium In Effluent Ai: 

Ameridum241 

XI  I 

m 
January 
February 
March 
April 
May 

Julv 
AUgus1 
Se p 1 e m be r 
Oaober 
November 
December 

Overall 

June 

Number of 
Bnalvaea 

46 
45 
45 
45 
42 
44 
46 
41 
46 
46 
46 
46 

538 

Total Discharge 
0 

o w n  i ow3 
ow88 f ow30 
00143 f OW29 
OM70 f O W 6  
00198 f OW37 
01069 f 00141 
ow54 f oo030 
O W  t O W 7  
00147 f OW8 
00096 f 000% 
00169 f ow38 
OM61 f 00039 

02457Qc i 00493 

Cmxhnum’ 
(Slp ’a lGlUlU 

0 . m  f o.MO1 
0 . m  f O M O l  
0.0012 f 0.0002 
o.ooo1 f 0 . m  
0.0001 f 0 . m  
0.0010 f 0.m 
0.0001 f 0 . m  
0 . m  f 0 . m  
0 . m  f 0.Wl 
o.wo1 f 0.ww 
0.m1 f 0 . m  
0.0012 f 0 . m  

0.0012 f o.wo2 

a. Maximum sample concentralion. 
b. 
c. 

Minor discrepandes in lolal discharge values resull lrom rounding errors in &latiom. 
One or more values mnlnbuting lo lhk tolal are based on besl esiimales 01 release ad ides  
because sample analylicd results lhal me1 all qualily assurancs criteria were unavailable. 

Table 3.2-4 
Tritium in Effluent Air 

Idtlum 
Numberol Tdsl Discharge C maximum’ 

m A l J m B o  W”&L4l4 
January 78 0.00073 3 4 f 9  
February 72 O.MMS7 41 f 14 
March 55 0 . m 9  39 f 7 
April 71 0 . m 1  23 f 5 
May 62 0.00015 24 f 7 
June 61 0,03326 2 2 f 7  
Jub 51 000013 27 f 4 
AUgus1 14 O.MO17 36 f 5 
September 70 0 . W 7  38 f 16 
October 78 O.wOo6 117 f 11  
November 77 0 00068 m i 7  
Llecember 78 0.00026 67 f IO 

Measured Emissions 767 ’ O . W $  117 * I I  
Eslimaled Emissions 0.083~ 
Total Measured and Eslimaled 0.0868 

a. Maximum sample amcenlralion. 
b. 
c. 

Minor discrepancies in told discharge values reylll from rounding errors in calculalms. 
Buildings 123,881, and 374 have low4evel lnlium emissions lor which monitoring is no1 
perloned. These emissions are eslimaled using emissM factors as provided in 
40 CFR 61 lor determination 01 mpliancs with CAA NESHAP requirements. 

Roc&y Flofs Plonl 
Site Environrnentol Report for 1992 

Mmlh 

January 

March 
April 
May 
June 

February 

i$KI 
September 
October 
November 
December 

Table 3.2-5 
Beryllium in Effluenr Air 

-0 

tmYSfi3 @) 
Number of Tow DischargeC 

54 02559 f 00077 
53 02590 f 00076 
53 03540 f o w 9  
53 03749 f 00112 
50 04285 f 00128 
52 03012 f 00097 
54 01948 f om 
49 0123P f ow35 
54 02877 f om1 
54 02727 f OOOBO 
54 03074 f Ow90 
54 02397 f 00073 

O.OM)47 
O.OM)35 
OoM)66 
O W  
0 OW33 
0 00031 
0 ow44 
0.00031 
0 00032 
000030 
O W 6  
0.00037 

a. The be@w stahnary swim is ID mom than IO grams 01 beryllium over a 24.hour 

b. Beginning in June 1989. m e n l r a l i m  and emiSSiMl values were mi wrected lor 

c. These VBlUeS are M11 signilicanliy dinerent lrom the backgmund assodaled mlh Ihe analpis. 
d. Maximum sample mnwnlral i i .  

period under Ihe provisions 01 subpad C 01 40 CFR 61.32(a). 

background mntribuiim. 

e. One value only mlributing 10 this lolal was based on best eslimates 01 release activities 
because sample anwcal resulls d l  met 41 qualily assuranw aileria were unavailable 

NONRADIOACTIVE AMBIENT 
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Results 

nu (13 90 31 92 
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Figure 3.2-9. TSP and PM-10 

x2 

pmliculatc rccowry. rcgartllcss (if particulate sizc. The 
present IlPA st;nitlnrds. refcrrcd 10 iis Particulate 
Matter- IO (PM- IO). arc h;isetl on rcspirahle particu- 
latcs. those particles less 11i;iii or cqii;il to 10 pin in 
di;inieler. Final EPA respir:ihle particulate standards 
werc issued on July I. 1987 (EPA87a). and reference 
incthods werc issued on Octoher 6 and Dccemhcr I. 
19x7. PM- IO samplers at RFP were procured to iiicet 
EPA tlcsign specifications. 

Nonradioactive ambient air monitoring i s  performed in 
an area near the east entrance to RFP and provides 
haseline information on particulate levels. Table 3.2-6 
identifies sampling equipment used for measuring par- 
ticulates. TSP and PM-IO samplers are collocated at 
thc monitoring site. The location i s  unobscured by 
structures. is near a traffic zone, and i s  generally down- 
wind from plant facilities. Samplers are operated on an 
EPA sanipling schedule of  I day per every 6th day. 
TSP i s  measured hy the EPA-referenced. high-volume 
air sampling method. and continues to he collected for 
rcfcrencc purposes. Interruptions associated with the 
electrical service to this location limited sample collec- 
tion during the second half of 1992. 

Particulate data are provided in Tahle 3.2-7. (Current 
PM-IO and former TSP NAAQS standards are provid- 
cd in Appendix B.)  The highest TSP value recorded in 
1992 (24-hour seinple) was 106.2 micrograms per 
cuhic meter (pg/ni’), which was 41 pcrcent o f  the for- 
mer TSP 24-hour primary standard. The annual geo- 
nietric mean value W:IS 47.6 pg/ni‘, which was 79 per- 
cent o f  thc former TSP primary annual geometric mean 
standard. The ohserved 24-hour maximum for the PM- 
I O  sampler was 47.3 pg/m’ (11.5 percent o f  the prima- 
ry 24-hour standard). and the annual arithmetic mean 
was 14.7 pg/m’ (29 percent ofthe primary annual aritli- 
iiictic nican standard). Mcan annual concentrations o f  
particulates for onsitc anihient TSP samplers and PM- 
IO s;niiplers for tlic period 1988 to 1992 are shown in 
Figiirc 3.2-9. 

Table 3.2-6 
Ambient Air Monitoring Detection Methods 

pm!m& Detection Methods 

Wedding PM-IO Sampler 
24.Hour sampling (6thday scheduling) 

Particulale Matter less than 10 micrometers in diameler (PM-10) 

Total Suspended Particulates (TSP) Reference Method (Hi Volume) 
2 4 - H ~ r  sampling (6thday scheduling) 

Table 3.2-7 
Ambient Air Ouarity Data for Nonr8dio8ctive Particulates 

Annual Standard Observed second Lowest 
Total No. Geometric DevlaUon 24-hr Max. Highest Obswved 

cG.@m& b M ?  b!~? Wm? MaX.fudm? Yalve(uqh9 

Primary Ambienl Air TSP Palticutale 29 42.2 20.0 . 94.5, 92.2 21.6 
Sampler: Primary Unit 

47.6 20.9 1062 85.7 21.3 Collocated Duplicate TSP Sampler 28 

Resolrable Parlieulate!, IPM-IP) 

Annual Observed Second 
Total No. Arithmetic Zdhr Max. Highest 

&%!!!& !&m(ugb3) Wm? Max.ludm) 

Primary Ambient Air PM-10 Sampler 30 14.7 47.3 22.6 

Collocated Duplicate PM-10 Sampler 23 15.7 44.4 22.2 



Section 3.2 AIR MONlJORlNG 

2 RADIOACTIVE AMBIENT AIR 
MONITORING 

Overview Amhient air samplers located on the plantsite, at the plant 
perimeter, and in surrounding communities monitor air- 
home dispersion of radioactive inaterials from RFP into 
the surrounding environment. 'These samplers illl: posi- 
tioned at 23 locations on the plantsite, at 14 locations 
mund the plant boundary, and in I I neighhoring coni- 
munities. Figure 3.2- 10 illustrates the locations of plant- 
site samplers and samplers located at the plant boundary. 
Community mmbicnt air samplers are illustrated in Figure 
3.2-1 I .  The CDH also maintains an independent sani- 
pling network with a different instrument design in and 
around the plantsite to verify the RFP data. 

The high-volume air samplers operate continuously at ;I 
volumetric tlow rate of approximately 12 liters per sec- 
ond (Vs)  (25 cuhic feet per minute lft'/niinj), collecting 
air particulates on highly ellicient 20- hy 25centimeter 
(8- by Isinch) fiberglass filters. Manufacturer's test 
specifications rate this filter media to be 99.97 percent 
efficient for relevllnt particle sizes under conditions typi. 
cally encountered in routine ambient air sampling 
(SC82). 

Ambient air filters are collected hiweekly and coinpos- 
ited monthly hy location before isotopic analysis. All 
routine anihient air lilters are analyzed for plutonium 
-239 and -240. 

Results Plutonium concentrations for onsite samplers are pro- 
vided in l'ahle 3.2-8. Plutonium concentrations for 
perimeter and community samplers are provided in 
Tahlc 3.2-9. Overall mean plutonium concentration for 
onsite samplers was 0.099 x I O "  pCi/nil (3.66 x I O 6  
l3q/iii'), 0.49 percent of the offsite DCG for plutonium 
in air (Appendix B). Overall mean plutonium concentra- 
tion fnr periineter s;implcrs was 0.002 x l0"pCi/nil (S.5 
x 10" Bqlni'). which is 0.008 percent ofthc offsite DCG 
Ibr plutonium in  air. Overall mean plutonium concentra- 
tion lor conimunity samplers was 0.001 x IO" pCi/nil 
(3.7 x I O "  Bq/m'). o r  0.W6 percent ol'th! offsite DCG 
for plutoniuiii in iiir. 

I 

i, 

Rocky Flats Plant 
Site Environmental Report for 1992 

Figure 3.2-10. Onsite and Perimeter Ambient Air Samplers 



Section 3.2 AIR MONlTORlNG 

I 

LEGEND 

0 Community Air Samplers 

Figure  32-11, C o m m u n i t y  Ambien t  A i r  Samplers  

- 

Table 3.2-8 
Onsite Ambient Air Sampler Plutonium ConcentrationsLb 

Standard Percenf 

NU* concentration (I 10'" p c i ~ ) '  Devistim MDCG" 
~ I S a m ~ l g  5mlnimum Cmsximum (Cstandarcr~ 

S.1 7 
5-2 9 
s-3 10 
s-4 3 
s-5 12 
S-6 12 
s-7 12 
s.8 11 
S-9 12 
s-10 11 
s-11 12 
S-13 12 
5-14 12 
S-16 12 
S-17 12 
S-18 12 
s-19 12 
5-20 11 
s-21 9 
$22 12 
5-23 11 
S-24 8 
S-25 9 

2 27700 
09200 
01200 
OlW 
04900 

2 12600 
100200 
129000 
2 14900 

02300 
01200 
Woo 
woo 
00300 
01600 
03600 
11w 
09300 
01400 
01200 
00800 
00500 
15100 

,57843 
,01478 
.W30 
,00633 
,02683 
,24933 
,19367 
,49882 
,55117 
,00727 
,00658 
,00267 
.we3 
,00175 
.m50 
01775 
,03292 
,01718 
.w633 
,00642 
,00355 
,00353 
,07500 

,75667 
.I2946 
.W03 
.WM 
,01475 
,59619 
,26793 
,44614 
51495 
.00618 
,00365 
.00107 
.m 
,00114 
.m58 
,00962 
.03192 
m 5 3 5  
.Lo4 15 
.o(M63 
,0031 1 
.001€4l 
,04631 

2.89214 
,07389 
.a2154 
.03167 
,13417 

1.24667 
. 9 W  

2.49409' 
2.75583 
.I3626 
,03292 
,01333 
. W t 7  
.ma75 
.04254 
.Mi875 
.16458 
,08591 
,33167 
,03208 
,01773 
,01813 
,37500 

Overall 243 -.001M) 2.27700 .09869 ,30131 ,49344 

a. Some locations are calculated using less lhan 12 months 01 data because d mechanical mallundons, immplete 
laboratory analyses. or removal 01 a sampler (5-4). 

b. Isotope-specific analyses were reporled only for localions S-5 lhrough S-9 belore 1990 (see Figure 3.2-12). These 
live samplers are the only onsie Iwations included in the Syear trending portion 01 lhis report. 

c. Concentrations refled monlhly mmposiles 01 biweekly station mncenlralions: C minimum minimum compi led  
concentration; C maximum = maximum mmposiled mncenlralion: C mean =mean mmpOsiled mncenlraliin. 

d. The DOE Denved Gmcenlralion Guide (DCG) lor inhalalion of class W plutonium by members 01 lhe public is 
20 x 10'5pfXiml (Appendix 8). Proleclion standards lor members of the public are applicable lor offsile locations. All 
. locations in this table are on RFP propeq. DCGs fni the public are presmed here tor mmpanson purposes only. 

Rocky  Flats Plant 
Sfte Environmental . _. _ Report _ _  for _ _  1992 



Slandard Percent 
&viation 01 D C G ~  

e a a w d -  
WOOD 

-00100 
woo0 
WOOD 
WOOD 
m 
ooow 
ooow 
WOOD 
woo0 
00000 
wow 
00000 
00000 

,073 
. m 5  
, 0 7 0  
.073 
.WIW 
.00109 
,00236 
.00164 
.ow91 
.w683 
.m2 
.XI167 
.m7 
.ooo55 

,00065 ,00364 
,00093 ,00227 
.00095 .W350 
.MX190 ,00364 
.w134 .00m 
,00094 ,00545 
,00175 ,01182 
.00112 .W818 
.w122 .00455 
.Om3 ,33417 
,00124 ,00458 
.OM64 .wB33 
.WIlO ,00450 
.W9 ,00273 

-03100 .07100 00150 ,00577 ,00752 

Number 

Qf-sm& 

11 
11  
10 
I 1  
11  
11 
11  
11  
11 
12 
12 
12 
10 
11  

155 
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Table 3.2-9 
Perimeter Ambient Air Sampler Plutonium Concentrations' 

sI&l 
S-31 
5-32 
S.33 
S.34 

5.37 
S-38 
s.39 
S-40 
5.41 
$42 
s-43 
5-44 

Overall 

Community Ambient Air Sampler Plutonium Concentrations' 

Slandard Percenl 

Gnnmunily Number Cawentratim(a 1dS pcimlf Deviation of DCG' 
SmiQoNat l le  Q L a r m b ~ C m a r i m u m ~  (!ad!%&- 
S-51 Marshall 11 .wMx) .00m .ma2 .XI75 ,00409 
5.52 Jelfm Airport 12 .WOOD .oo400 ,00167 .00150 .m 
5-53 Superior 11 .m .00m ,00127 ,00185 ,00636 
S-54 Boulder 12 .w .w400 .WlW .0013B .00542 
5.56 Broomfield 12 .wWo . .00200 .m58 .ooO67 ,00292 
S.58 Wagner 12 .m .00m .00150 ,00173 ,00750 
S-59 Leyden 12 .m .wm .ooo83 ,001 I 1  ,00417 
S-EO Weslminsler 12 .m .01100 00200 ,00295 . O I 0  
5.62 Golden 12 .woco .WW . m 2  .00116 ,00458 
S.68 Lakeview Poinle 12 .ooow . O I W o  .OM25 .w2Bo .01125 
S-73 Callon Creek 9 .00000 .wm .00100 .00087 ooyx) 

Overall 127 .w .01100 .W128 ,00172 .W63 

a. %e localions are calculaled using less than 12 monlhs 01 data because 01 mechanical mallunclions or incomplele 
labralory analyses. 

b. Concenlralions rellect monthly mmposiles 01 biweekly Staim mncenlrations; C minimum i minimum omposited 
a0ncentration: C maximum = maximum mmpsiled ancenlralion; C mean = mean compi led ancenlralion. 

c. The DOE Derived Cancenlration Guide (DCG) lor inhalalion 01 class W plutonium by membersol the puUc is 
x) x lO"$iJml (Appendix 8). Proledion slandards lor members of Ihe public are applicable 101 Oflslle localions and 
are hased on calculaled radialion dose. 

. .  

- 

i 
Rocky FJdS Plant 

Site Environmental Report for 1992 __ -__---- 

Mean annual concentrations of plutonium for the 1988 
to 1992 period are shown in Figure 3.2- I 2  (onsite vain- 
piers) and Figuw 3.2- I 3  (pcrimeler and uotninunity sam- 
plers). The onsite data iire tmed on the niean of the 
annual concenmlions lion] live locations. S-5 through 
S-9, which represent the areas where the highest concen- 
tralions would iiios1 likely be ohserved. Isotope-specific 
analyses were no1 reponed for other onsite locntions 
until 1990. The perimeter data points are Ihe annual 
averages of 14 locations, and Ihe communily data points 
iue the annual average of I I locations. 

1 

~~~ ~ 

flgure 3.2-12. Plutonlum239, -240 
(Onslte Samplers) 

Figure 3.2-13. Plutonium-239, -240 
(perimeter and Community Samplers) 



. Section __  3.2 AIR MOOORlNG 

3. Environmental Monitoring Programs 

Surfoce waters at the 
Rocky Flats Planf are exten- 
sive@ analyzed to ensure 
that wafer quality stan- 
dords are met, to chorac- 
ferize background water 
quolity, and to evaluate 
pofenfial contaminant 
releases from specific loco- 
tions. Surface-wafer man- 
agement at Rocky Flab 
focuses on the North 
Walnut Creek, South 
Walnut Creek and Woman 
Creek drainages. Samples 
are routinely collected and 
anolyzed from these 
drainages. seeps, and sur- 
face impoundments within 
the plankite. This section 
provides results of the sur- 
face-water monitoring pro- 
gram as well as thot of sev- 
erol communities that 
surround the plantsite. 
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0 VERVIE W 

DRAINAGE SYSTEMS 

North Walnut Creek North W;ilnut Creek receives surliicc-\v;itc~ runoff ;ind 
sonic seepage wiitcr froni ihc norihcrli portioli of the 
iixiin hcilirics area ond from Ilic :idjacciii grounds asso- 
ciated with ilic drainiigc. The drainage ;irc:i :i>soci:iicd 
with North Wdnut Creek inclutlcs \lie ~ i o r t l i  portion r i t  
pliintsite frorii First Strccl ;iI Sage Avcnuc to I’ond A-4 
and rncoliipasst.s ;ipprtrsiin:itely 378 ;icr~.s (Figure 3.3-  
I ). The lcngih o C  Nortli W;ilnut Crcck I’IOIII iht .  Wesi 
lnterccpior Ditch to [tic oiiif;ill of Poiid A-J i s  :ipprosi- 
ni:itely 10,5110 I;.ct. Ponds A- I ;iiiiI A-2 ;ire isolated 
froiii Walnul Creek at the A- I hyplss”. ‘l‘lic g:itc v;~Ives 
at the A-l hypiss havc the cap:ihility i o  divert the 
Nun11 Waliiui Creek strcini Ilow hy w i y  ot ;in u~ider- 
ground pipeline t o  Ponds A-3 or A-4. Ponds A- I ;rnd 
A-2 ;ire niaintaincd tor ciiicrgeiicy spill control 10;. ilic 
northern portion ot ilic ni;iiii facility. Under rliittilic cir- 
cumstanccs, the wiiicr cotiiprisiiig I’oiitl A-2 i s  direct 
precipii;ition, niinini;il runoft. or witer ir;iiistCncd froni 
Ponds A-I,  R - I ,  and H-2. Pond A-2 voliiiiic is iii:iiii- 
taincd by spray cv;iporation; log noulcs dircci i l i c  
spray over the surlacc ol tlic ponds. I’ond A-3 on 
Noflh Wiiliiut Creek i s  tiscd i o  iiiipountl the s u r l x c  
runoff tor w;itcr quality mi lys is  prior io d i s c h g c  IU 
Pond A-4 mtl suhscqucnt Ielc:isc ofl%itc to Ilie 
Broonilield Diversion IMcIi. l’tiiid A-4 is locntcd 
downsircaiii ol I’ond A-3 on Norili W;tlniii Creek :ind 
provitles tlic cap;ihiliiy l i ir xltIition;il w;itcr qudity 
i i i o i ~ i ~ r i n p ,  addiiion;il dcicniion c:ip:icity during sioriii 
or Ilootl conditions. :ind w i ~ c r  Irc;iiiiicnt i t  required. 
I he volutiiclric c;ip;iciiy ot I’oiid A- I is I .40 niillion giil- 
Ioiis: I’ontl A-2. 6.0 iii i l l ioii g;illoiis: I’ond A-3. 12.37 
iiiillioii g;illoiis: and Poiid A-4. 32.50 iiiillioii g;illt)ns. 
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South Walnut Creek South Walnut Creek receives surface-water runoff and 
some seepage water from the central portion of the main 
f. ' . .  dcilities area and from the adjacent grounds associated 
with the drainage. The drainage area associated with 
this portion of South Walnut Creek extends from RFP's 
First Street to Pond B-5 and is approximately 338 acres 
(Figure 3.3-1). The length of South Walnut Creek from 
Building I3 I at First Street to Pond B-5 is approximate- 
ly 9,625 feet. Ponds B- I and B-2 are isolated from 
South Walnut Creek at the B- I bypass. Ponds B- I and 
8-2 are maintained for emergency spill control for the 
central portion of the main facility. In the event of a spill 
emergency, the gate valves at the B-I bypass have the 
capability of diverting South Walnut Creek flows to 
Pond B-I, and succeeding overflow to Pond 8-2. The 
Waste Water Treatment Plant (WWTP). also referred to 
as the Sewage Treatment Plant. ha.. bypass capabilities 
to Ponds B - I  and 8-2 in the event of an upset condition 
or emergency. During normal operations. the B-1 
bypass conveys surface-water runoff by an underground 
pipeline from the bypass to Pond B-4 and subsequently 
to Pond B-5. During major precipitation events, storm 
water may be diverted prior to the B- I bypass at the 
Central Avenue splitter box. These high flows are 
diverted directly 16 Pond B-5. 

The WWTP discharges treated sanitary effluent to 
Pond B-3. Pond 8-3 is impounded during evening 
hours and is released to Pond 8-4 during daylight hours 
on a daily basis. Pond 8-4 is a controlled flow-through 
pond, and all flow is conveyed to Pond B-5. Pond B-5 
is the terminal pond of the B series on South Walnut 
Creek. In  the past, water was discharged from Pond 
B-5 offsite. As part of current operations, water quality 
analysis and sampling is conducted on Pond B-5 prior 
to transfer to Pond A-4, for final discharge offsite. The 
volumetric capacity of Pond B-I  is 0.50 million gal- 
lons; Pond 8-2, 1.50 million gallons; Pond 8-3.0.57 
million gallons; Pond 8-4, 0. I8 million gallons: and 
Pond B-5. 24.19 million gallons. 

Figure 3.3-1. Holding Ponds and Liquid Effluent Water Courses 
Woman Creek Woman Creek flows south of the main plant facility. 

The drainage associated with Woman Creek includes 
an area from the Boulder Diversion Canal to Indiana 
Street, encompassing approximately 1.400 acres 
(Figure 3.3-1). The length of Woman Creek from the 
RFP West Gate to Indiana Street i s  approximately 
22,000 feet. The three sources of flow to Woman 
Creek are precipitation and surface runoff, seepage 
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friini Antelope Springs and lesser seeps, and con- 
veyance llows ;is a result of water rights agreements. 

I -  

These flows are from Kinear Ditch, Sniart Ditch #I. 
and/or Sinart Ditch #2 into Woman Creek. The Woman 
Creek stream flows through Pond C-  I and i s  then 
diverted around Pond C-2 by way of the Woman Creek 
Bypass Canal. Woman Creek flows are either diverted 
into the Mower Diversion Ditch or proceed in Woman 
Creek to Indiana Street and offsite. 

Surfxe-water runoff from the southern portion of RFP 
i s  collected hy the South Interceptor Ditch and con- 
veyed to  Pond C-2. The drainage area associated with 
the Siiuth Interceptor I l i tch and Pond C-2 is approxi- 
mately 193 acres. 'l'hc South Interceptor I l i tch is ' 

approximately 7.700 feet in length. W:itcr is impound- 
ed in Pond C-2 and held for quality analysis. Upon 
conipletion of analysis, water is discharged by pipcline 
to the Uroonilield Diversion Ditch. I n  the past, water 
was discharged t r i  Woiiian Creek iuid entered Standley 
Lake. The volumetric capacity of Pond C - l  is 1.70 
inillinn gallons. The capacity of Pond C-2 is 22.60 
million gallons. 

I 

MONIlORING PROGRAMS 

Detention Pond$ Monitoring 13el'ore discharge from Ponds A-4 and C-2, snmplcs are 
taken and split for analysis among CDI-I, EGslG Rocky 
I'lats. ; i i d  iotlcpcndent EPA-registered Iahoratories. 
1)iscIi;irges iire monitored lor parainetcrs listed in 
Appendix B in compliiince with NPDES permit limita- 
tions. In addition, water quality is tested hefore release 
to ensure that the water meets CWQCC .\tandilrtls 
(listed i n  Appendix B )  for Segnicnt 4 of Big Dry 
Creek. Water is released with concmence from C I l l i .  
Carbon :idsi)rption and liltration facilities arc :ivoilahlc 
for  atltlitional treatincnt i f  required. Treatment c;ipacity 
ill l'onds A-4 and C-2 are 1,400 gallons per minute 
(gpin) and 7.50 gpm. respectively. 

S;iiiiplcs o l  dl discharges from Ponds A-4 and C-2 arc 
c(illcctet1 hy tl;iily coinpositcs for wcckly analysis of 
pliitnniiini, ur;iniiiiii. ;ind ;iincriciiiiii. Tritiiini, p1 I, 
nitriilc (;IS nitrogen), ;ind noiivoI;itile suspended solids 
are ;iii;iJy~ed daily. Cliroiiiiiiin saiiiplcs iire analyzed 
i i i ~ i i i t ~ i ~ y ;  WIIOIC INIuent Twic i ty  (WIT) S ~ I I I ~ I C S  ;ire 

, ,  
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analyzed quanerly. Monthly chromiuln ;ind quarterly 
WET samples also are collected on l 'o~~d 13-S transfers. 
Discharges froni Pond C-2 antl Ilow from Walnut 
Creek near its intersection with Indiana Street ;ire sam- 
pled in a similar manner. Daily smples from I'ond 
C-2 and Walnut Creek are analyled for tritium. Daily 
samples are composited weekly for plutonium. urani- 
um, and ainericiuni milyses. 

Discharges from Pond A-4, which include transfers 
from Pond B-S. enter Walnut Creek and are diverted 
around Great Western Reservoir through ihc 
Broomfield Diversion Ditch. Ilischargcs from Pond 
C-2 are puniped through ;in 8.000-foot pipcline into tlic 
Broonilield Diversion IMch, which cvcntu;dly dis- 
charges into the South Plattc River. Monthly flow and 
discharges for 1992 iit Ponds A-3, B-S. C-2. ;uid C- I, 
and for Walnut Creek at Indiana, arc provided in Tahle 
3.3- I. 

Sifewide Monitoring 

. 

In  addition to monitoring discharges from tlstcntion 
ponds, RFP conducts sitewide surl:.icc-w:wr siiinpliiig 
programs to evaluate potential cont:uiiin:tnt rclcilscs 
and to characterize haseline water qtuliiy. 'l'hcsc pro- 
grams assess trends antl changing condii ion~ in sur- 
face-water quality, detect cxirciiic v;llucs or cscursioiis 
heyond a limit, assess the rcl;itiolisliip hetwcc~~ water 
quality and Ilow, identify new contminmt sources ;ind 
releases, and address surface-w;itcr sediment intcrac- 
tions. 

Routine sitewide monitoring W;IS initi:itcd in c:irly I!)St) 
to provide surface-water qii;ility ;ind ilou' inforni:itioii 
for swps and drainages in the iiiaiii fxi l i t ies arc:i antl 
buffer zone t1i;it may hc ;iI'fectcd hy pl;int operations. 
The focus of lhis sampling program was t o  iiic;isiirc 
potential contaminants t o  surface w;itcr from suspcctctl 
source ilreiis such ;is tlcsign;wd CERCI-A OUs. 
Results for 19x9 were reportcd in tlic tlocuiiicnt titled 
I9XY Siii$rce- Iliirer [ i r d  Scdi~~~errr G ~ ~ J ~ . / I ~ , I I I ~ . ~ I /  
C/nrrir~reri~nrii~r~ Rqiiwt (133-9 I ;I ). Rcsulis for I990 
were reportell in tlic tlucutncnt titled I990 .St~r; / ir~. t*-  
l W e r  w d  Seilinre~ri (;[, i ,c. /ri ,rrrk.rt/  C ~ I ~ I , ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ I I ~ ~ J I I  
Keporr (EG92a). 
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Table 3.3-1 
Monihly Flow and Discharges for 1992 (gallons) 

Walnut Creek 
Month w PondBd 
January 
February 
March 
April 

June 
July 
August 
September 
October 
November 
December 

May 

8.133.Mx) 
4,337.000 

77.774.000’ 
20.722.000 
11.225.000 
6.419.000 

16.71 1.000 
862.000 

25.514.000 
7,766,000 

No Flow 
22,539,000 

1.084,MW) 
5310.000 

44.310.000 
17.487.000 
1 1 ,800,000 
5.148.000 

16.276.000 
No Discharge 

27,828,000 
8.9M1.000 

No Discharge 
24.116.000 

No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 

No Discharge 
No Discharge 

8.480.000 
7,598,000 

No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 

Tolal 202.002.MX) 1 6 2 . 2 6 7 . ~  No Discharge 16,078,000 

p!@&l 

7,331.Mx) 
5.758.m 

15.827.000 
12,908,000 
3,551.000 
1.849.000 

49.CQOb 
1215,000 
Low nowc 
1.597.m 
3.332.000 
5.686.m 

59.103.000 

YX - 

a. RFP was closed because d extreme blizzard conditiow on March 9.1992; no now data is available lor this date 
b. Tolal volume is an eslimale. flow was 100 low Io quanlity for the majority 01 Ihe monlh. 
c. Flow was observed. but llow measurement equipmenl could no1 accuralely quanlify volume. 

The sitewide monitoring program includes surface- 
water sampling at 30 locations and quarterly sediment 
sampling at approximately 20 locations plantwide. The 
sitewide prograni was modified in 1992 to accomnio- 
date data collection for Rls and additional chariicteriza- 
tion needs. This modification involved a large reduc- 
l i on  in the nurnher of monitoring locations and sam- 
pling frequency. The remaining sitewide stations are 
sampled in support o f  thc Background Geochemical 
Characterization Program, which establishes haseline 
water quality data for waters unaffected by plant opera- 
tions. These data serve 
from affectcd areas o f  RFP to,judge the potential 
impact o f  contamination from plant activities. Results 
are rcported in the ~ ~ r ~ k ~ r r ~ r r r ~ d  Geoc l ie r r r i cc r l  
Chcrrcrc:fc,riurfiori Rcpo,?,fiw I989 (EG90d). 

The sitewide program has now provided data for 4 
years of monitoring. EG&G Rocky Flats is confident 
these data are dadequate quality and quantity io meet 
DOE Order 5400. I characterization requirements. 

Additional sitewide characterization wil l  he acconi- 
plishctl through storm-event monitoring at a network o f  
;ipproximatcly I 3  stre:ini gages located plantwide. 
Streaiii gages are equipped with continuously rccording 

I comparison to saniples 

Rocky Nots Plont 
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stream flow nionitors and automatic samplers that are 
programmed to sample stom-event flows. Since the 
potential for contaminant transport i s  greatest during 
storm events. storm-event monitoring wil l  provide bet- 
ter information for characterization o f  contaminant fate 
and transport than does the current sitewide program. 
The DOE, RFO i s  entering into a new IAG with the 
United States Geological Survey (USCS), which wil l  
hegin operation and maintenance of the gaging station 
network in 1993. 

MONITORING RESULTS 

Nonradiological Monitoring The release o f  pollutants into United States waters is 
controlled hy the NPDES permit program, which 
requires routine monitoring of point source discharges 
and reporting of results. An updated renewal npplica- 
tion has been submitted for the RFP NPDES permit, 
which expired in 1989 and was extended administra- 
tively until renewed. In addition. the NPDES permit 
tenns were modified by the NPDES FFCA that was 
signed by the DOE and EPA in 1991. TharFFCA 
estahlished an additional monitoring point at the 
WWTP. and added certain monitoring requirements. 
No Notices o f  Violation (NOVs) were received by RFP 
in  1992 for violation of NPDES standards. 

Annual average concentrations of chemical and hiolog- 
ical constituents nieasured in surface-water effluent 
samples as part o f  the NPDES FFCA are provided in 
TJble 3.3-2. Concentrations are indicative o f  the over- 
all quality of effluent discharges. Certain discharges 
inust meet NPDES permit monitoring and compliance 
limitations described in Appendix €3. 

Radiological Monitoring Concentrations of plutonium, uranium, americium. and 
tritium in water samples from the outfalls o f  Ponds A-4. 
C-I, C-2, and from Walnut Creek at Indiana Street are 
presented in Tables 3.3-3 and 3.3-4. Mean plutonium, 
uranium, americium, and tritium concentrations at a l l  
sample locations were less than 0.24 percent oC applica- 
hle DCGs (Appendix B). 
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Table3.3-4 . 
Tritium Concentrations in Surface- Water Effluents 

Number of Pelrent oi 
5 minimum' c maximum'*b mhc DCG IC mean) 

Tritium Canmtrstlon (x 10'9pCUml)d 

Pond A-4 100 -330 f 91 762 f IO1 59 f 11 0.00 
Pond C-l  43 -193 f 98 390 + 231 46 f 39 0.02 
Pond c-2 I3 -187 f 85 IO1 f 86 -19 f 25 0.00 
Walnut Creek al Indiana Slreel 120 -661 f 154 383 f 92 5 i 11 0.00 

a. C minimum = minimum measured concentration: C maximum = maximum measured concentralion. For Pond C.1, C mean relers 
lo calculated mean wncenlralion. Due !o inlermiHeni lbw meter operatiw at Pond C-l during 1992, a volume weighted average 
was no1 possible lo calculate. For Ponds A-4. C-2. and flow a1 Walnul Creek at Indiana Slreel. C mean relers Io volume weighted 
averages. 
Calculaled as 1.96 slandard devialions 01 lhe individual measurement. 
Calculaled as 1.96 slandard deviations of the mean (95% Conlidem Interval). 
The DOE DCG lor tritium in water available lo Ihe members ol Ihe public is 2,000,000 x 1O4p2iml (Appendix B). 

b. 
c 
d. 

The annual cumulative total amount of plutonium, urani- 
uni, and americium discharged to offsite waters during 
the year was calculated using each individual discharge 
concentration and flow measurement. Following are the 
cu~nulative discharge amounts for 1992. 

-2 

Pu . Ci (Bq) 5.28 10.' 1.12 x lo6 

U-234-Ci(Bq) 503 x IOd 534 to6 
(1.86 x 10') (1.98 x 104 

U-238-Ci(Bq) 5.30 x IOd 8.68 1 0 . ~  

(1.95 x io4) (426 x 10') 

(1.96 x 10') (3.21 x 104 

Am - Ci (Bq) 7.44 10" 1.24 x 10.' 
(2.75 10') (4.64 x 107 

Tritium concentrations in  water discharged from these 
ponds were within the range of background concentra- 
lions; therefore. cumulative discharge amounts were 
not calculated. Average annual concentrations of plu- 
tonium. uranium, and americium from Ponds A-4 and 
C-2 for 1988 through 1992 are given in Figureq3.3-2, 
3.3-3. and 3.3-4. 
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Table 3.3-6 
Plutonium and Uranium Concentrations in Public Water Supplies 

Number 
of 
& -a.b  maximum*^ -4 = 

Plutoniurnng, .240 Concentration (x 10 .~  pcdmqd 

Table 3.3-6 (continued) 
Plutonium and Uranium Concentrations in Public Water Supplies 

Percenl 
of DCG 
LranemI 

Perced 
of DCG 

EJEmJ 

OM 
0 06 
006 
0 16 

0 07 

0 01 
402 
0 02 
003 
004 
4 01 
4 02 
0 05 
001 

L O c X  

Reservoir 

! 

Boulder 1 4.013 f 0.006 4013 f 0.006 4.013 f 0.006 
Dillon 1 0.028 f 0.005 0.028 f 0.005 0.028 f 0.005 
Great Westem 10 4032 f 0.015 0.008 f 0.003 4.W f 0.007 
Ralston 1 4.021 f 0004 4.021 f 0.004 4.021 f 0.004 
Soulh Boulder Diversion Canale 
Slandley 10 4.014 f 0.005 0.001 f 0.004 4.005 f 0.004 

Drinking Waler 

4.04 
0.09 
4.01 
4.07 

4.02 

Reservoir 

Boulder 
Dillon 
Greal Weslem 
Ralston 
South Boulder Diversion Canale 
Slandley 

DrinMng Water 

ANada 
Boulder 
Brwmlield 
Denver 
Golden 
Lalayene 
Louisville 
Thornlon 
Westminster 

1 
1 
8 
1 

10 

3 
6 
9 
3 
3 
3 
3 
3 

10 

0.18 f 0.03 0.18 f 0.03 0.18 f 0.03 
0.35 f 0.07 0.35 f 0.07 0.35 f 0.07 
0.18 f 0.08 0.61 f 0.06 0.35 f 0.07 
0.93 f 0.10 0.93 f 0.10 0.93 f 0.10 

0.20 f 0.03 0.67 f 0.07 0.45 f 0.08 

ANada 
Boulder 
Broornlield 
Denver 
Gdden 
Lalayene 
Louisville 
Thornlon 
Westminster 

3 4010 f 0006 
6 4016 f 0006 
9 4014 f OW 
3 4016 f 0004 
3 4034 f 0009 
3 4012 f 0006 
3 4010 f 0006 
3 4016 f 0005 

i o  4022 f 0006 

0004 f 0002 
0007 f 0006 
0055 f 0008 
0001 f 0002 
0004 f 0003 
0002 f 0002 
0002 f 0002 
0001 f 0003 
0016 f 0009 

-0.cXl2 f 0.008 
4.W f 0.007 
0.W f 0.013 
4.006 f 0.010 
4.011 f 0.023 
4.005 f 0.008 
4.W f 0.007 
4.006 f 0.010 
0.001 + 0.007 

4.01 
4.01 
0.01 
4.02 
4.04 
4.02 
4.01 
4.02 
0.00 

000 f 006 
4 1 8  f 004 
4 0 7  f 005 
-009 f 005 
010 i 006 
410 f 005 
-016 f 005 
028 f 007 
404 f 004 

020 f 006 
403 f 001 
019 f 003 
042 f 006 
047 f 008 
000 f 002 
000 f 001 

036 018 f f 005 006 

008 f 012 
4 1 4  f 005 
009 f 005 
019 f 029 
026 f 022 
4 0 6  f 006 
4 1 0  f 010 
031 f 005 
006 f OW 

! 

Boulder 
Dillon 
Great Western 
Raklon 
Swth Boulder Dij 
Standley 

Drinking Waler 

Awada 
Boulder 
Broomfield 
Denver 
Golden 
Lalayene 
Louisville 
Thornlon 
Weslminsler 

032 f 005 032 f 005 
028 f 007 028 f 007 
014 f 006 060 f 006 
080 f 009 080 f 009 

000 f 000 080 j, 008 

0.32 f 0.05 
0.28 f 0.07 
0.35 f 0.09 
0.80 f 0.09 

0.50 f 0.13 

0.06 
0.06 
0.07 
0.16 

0.10 

a. 

b. 

d. 

e. 
1. 

9. 

C. 

C minimum = minimum measured omcentralion; C maximum maximum measured mcentralion; C mean = mean calculaled 
concentration. 
Calculated as I .96 slandard deviations 01 the individual measurements. 
Calculated as 1.96 standard deviations of the mean (95% Conlidence Interval). 
Radiochemically determined as plutonium-239 and -240. The DOE DCG for plutonium in water available lo members of the public 
is 30 x IO-’ @ilml (Appendix 0). 
Location was not sampled in 1992. 
Radi&emically determined as uranium-233 and -234. The DOE DCG for uranium in wafer available lo members of Ihe pubt is 
500 x 10’ Kdml (Appendix B). 
Radicchemically determined as uranium-238. The DOE DCG for uranium in water available lo members 01 the public is 
€@I x IO.’ @iiml (Appendix B). 

iersion Canal’ 
10 

000 f 007 021 f 007 
4 2 2  f 004 4 0 2  f 001 
409 f 005 018 f 003 
406 f 006 089 f 009 
010 f 007 049 f 006 
412 f 008 001 f 002 
420 f 006 4 0 2  f 002 
035 f 008 036 f 008 
4 0 2  f 007 027 f 008 

010 f 012 
4 1 6  f 006 
008 f 005 
044 f 054 
027 f 023 
407 f 008 
413 f 011 
036 i 001 
007 f 006 

0.02 
4.03 
0 02 
0.09 
0.05 
4.01 
4.03 
0.07 
0.01 

3 
6 
9 
3 
3 
3 
3 

10 3 
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Table 3.3-7 
Americium end Tritium Concentrations in Public Water Supplies 

Number percent 
d dDuj 

kn!h?n AQalwa !lDlmldb Ckb hluml- mmll 
Reservoir Americium Consenlrauon (I 1 0 g ~ 9 d  

Boulder 1 0.W f 0.013 0.W f 0.013 0.W f 0.013 0.00 
Dillon 1 0.012 f 0.m 0.012 f 0.0% 0.012 f 0.006 0.04 
Great Western I O  4.m f 0.009 0,011 f 0.005 0.w f 0.003 0.01 
RaMm 1 0,003 f 0.014 0.W f 0.014 0.W f 0.014 0.01 

Standley 10 4.007 f 0.001 0.w f 0.002 4.001 f 0.002 0.00 
south Bnnder Diversion Canal' 

hinldng Water 
h a d a  
Budder 
B mom 1 i e l d 
Denver 
Golden 
Lafayene 
Louisville 
llmmlon 
Westminster 

3 4,019 f 0.013 
6 4.014 f 0.M 
9 4007 f 0.m 
3 4.008 f 0.006 
3 4.010 f 0.m 
3 4.003 f 0.m 
3 4.004 f 0.002 
3 4.019 f 0013 

10 4.012 f 0.008 

0.W f 0.009 
0.001 f 0.004 
0.016 f 0.W 
4.004 f 0.015 
0.058 f 0.018 
0.004 f 0.012 
0.004 f 0.010 
0.007 f 0.014 
0.014 f 0.004 

4.W f 0.013 
4.004 f 0.004 
4.001 f 0.004 
4.005 f 0.003 
0.016 f 0.042 
0.W f 0.m 
4.001 f 0.m 
4.0% f 0.015 
4,009 f 0.004 

4.02 
4.01 
0.00 
4.02 
0.05 
0.00 
0.00 
4.02 
0.00 

Reserrolr 

Boulder 1 61 f 90 61 f 90 61 f 90 OW 
mlon 1 78 i 87 713 i 87 78 i 87 OW 
Greal Western 38 .240 f 183 252 f 239 4 f 38 OW 
Ralslm . 1 .l8 f 93 -18 f 93 .18 f 93 000 

south ~ o u ~ d e r  twerslon Canat 
Standley 39 -228 f 96 424 f 100 8 f 34 000 

Tritium CmmtraUon (I 10' fii/m~)' 

Mking Wakr 

h a d a  
wr 
Bcmmtield 
Demer 
Golden 
Latayene 
Lcuiile 
h t W  
Wes l mi n s l e r 

3 .25 f 97 80 f 80 13 f 66 0.00 
20 -no f 183 193 f 183 -2 f 48 0.00 
37 315 f 89 162 f 97 .9 f 34 0.00 
3 -111 f 83 94 f 94 -14 f 116 0.00 
3 -148 f 88 69 f 93 -17 f 130 0.00 

3 28 i a7 69 t aa 46 i 24 0.00 
3 -144 f 89 11 f 84 4 9  f 94 0.00 

37 -233 f 06 391 f 96 1 f 42 0.00 

3 -165 f 96 24 f 92 62 f 108 ' 0.00 

a. 

b. 
' c. 

d. 

e. 
'I. 

C minimum = minimum measured consentratim; C maximum = maximum measured omcentralim; C mean = mean calwled . 
mncenlralion. 
Cahlaled as 1.96 standard deviatims 01 lha indiiual measurements. 
Calculated as 1.96 standard deviations 01 the mean (95% CMlidence Interval). 
Radiochemically determined as amencium-24l. The WE OCG lor americium in water available to members 01 Ihe public is 

Location was nol sampled in 1992. 
The DOE DCG lor InUum in water available to members 01 Ihe public is 2 , W . W  a 10" @lml (Appendix 8): 

30 x io' Giml (~ppendix 8). 

I 
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Rocky Flols Plant 
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Sampling for 1992 was pertornled from January 
through Octoher and is presented in T:ibles 3.3-6 and 
3.3-7. The CDI-I h:is scheduled inclusion ola11 co111- 
munity sites deleted by RFP i n t o  its routine progranl. 
Collection frequency will he qturtcrly grab sainples for 
annual coniposites. Localions iliclude Arv;lda, 
Boulder, Denver, Golden, Lalilyeiic, I.ouisville, 
Thornion. Boulder Reservoir. and Dillon Reservoir. 
The CDII waier sanipling progr;im currently inclutles 
Great Western Reservoir. Ijrooii11ield, St:~ntllcy I-akc, 
and Westminster. The sanipling lrequency lor ihese 
locations is weekly composites of daily grab s;~n~plcs 
for quarterly analysis. 

RESULTS Analyses of regional reservoir ;ind drinking waier s;mi- 
ples ;ue presented in Tables 3.3-6 and 3.3-7. I'lutonitmi. 
uraniuni, americium. ;ind triiiuln coiiccntr:itiolls for 
regional reservoirs represented 0.16 percent or Icss of the 
UCG. Average plutonium concentr;~tioii in Crexi 
Western Reservoir was -0.003 x 10" pCi/liil (. 1 I x IO' 
BqA), which was within the range ofcoIiceIItr.ltions pre- 
dicted for Great Western Reservoir in ihe / ~ ~ i ~ , ; ~ f ~ f i ~ ~ ~ ~ f i f i i /  

hpuct S f m n f e n f .  K d i y  F/~if.v P / U ~ I I  Sile (DOEsO) b w d  
on known low-level plutoniuni concentr:itions in rcser- 
voir sediments. 

Results of plulonium. uranium. aniericiuiil. and tritium 
analyses for drinking water in nine c o n ~ ~ ~ i t ~ ~ ~ i t i e s  were 
0.09 percent or less ofthe npplicahlc IXG. Drinking 
water standards have t w n  adopted hy the State of 
Colorado (CDl-177. CDHB I )  and EPA (EPA76a) for 
alpha-emitiing radionuclides (1 .5  x 10'" pCi/rnl 15.55 x 
10" BqAl) md for tritium (20.OOo x lO"pCi/inl 17.4 x 
10' BqAl). These standads exclude uranitlni and radon. 
During 1992. the largesi mean concentration of;~lph;~- 
emitting radionuclides for comniuniiy i ;~p wiltcr wi~s 
0.016 x Io'" pCi/nil (5.92 x IOA Bqll) lor ;miericitm. 
This value was 0. I I percent of the State d Colorado 2nd 
EPA drinking waier standards ibr ;kipha aciivity. Average 
tritium concentration in Grc;~t Western Reservoir. 
Standley Lake. md in ;ill cornniuniiy tap water samples 
was less than 46 x IO'' pCi/nil ( 1.702 Bq/l) or less. Tlrnt 
value is typical of h:rkground tritium concentmiions i n  
Colorado and is less than 0.23 p c r c c n i  ofthc St:~te of 
Colorado and EPA drinking water st;indards for tritiulil 
(CDHB I .  EPA7fLa). 

i 
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The groundwater monitoring 
program at RFP is designed to serve 
severul imporfont functions. It deter- 
mines background values, meusures 
the concentration of hazardous con- 
stituents, measures hydrologic para- 
meters of the aquifers, and estimates 
the rate of movement and extent of 
any contaminant plumes in the 
uppermost aquifer within the plant 
boundaries. The analyses derived 
from the groundwater monitoring 
program provide the means of evul- 
uating the impacts of plant opera- 
tions on groundwuter and limiting 
activities that may adversely affect 
the quality of groundwuter in the 
area. 



Rocky Flats Plant 
Site Environmzc!pf Report for IWZ- 

OVERVIEW 

I 

Geologic Setting 

I 

The current RFP Grountlwatcr Monitoring Progriini 
includes a network o l  wells ;mtl piezoincters iiistalled to 
characterize groundwater : i d  hydrogeology. The moni- 
toring program has been designed and iinplenicnted to 
satisfy dual objectives related to hoth inonitoring and site 
characterization. Monitoring ohjectives include providing 
infomiation on the presence, nature. areiil CXICIII ,  late, and 
transport ofcont:iminated groundwater; providing data lor 
trend evaludt ion. site ch;lr;\cterizntion, and t w i t  ahil icy 
studies; providing groundwater data to governiiicnt agen- 
cies and surrounding conimunities; and iii;iintuining ii 

davabase o f  analytical results. 

Chiwcterization objectives include identilying hydro- 
stratigraphic units; evaluating groundw;iter pathways and 
migration chxacteristics; quiil 
interrelationships hetween groundwater and siirliicc wiitcr 
at RFP, and the relationship among prccipitAoii. iiililtra- 
tion. and groundwater recharge; and helping cstahlish 
background iinalyte concentrations iiiid characterizing 
backgmund groundwater gewhemic;il iiitcriictioiis. 

This section provides inlomiation related 10 the l<l’l’ 
Groundwater Monitoring Progrnm, including inlormit ion 
on the geologic setting. hydrogeology, iiioriitoring p r o w  
dum, and resulls recorded during 1992. 

Underlying RFP i s  a .series ofstr;itigrapliic units at 
increasing depths from surhce deposits (recent viillcy t i l l  
and loose rock dehris) through the Rtrky 1:Iiits Alluviiini. 
Arapahoe Fortnuticin, IAramie Forniotion, and Fox Hills 
Sandstone to the Pierre Shale (Figure 314- I ). Tlie Rocky 
Flats Alluvium, colluviuni, and Arapiihtn: Foriii;ition 
comprise the uppcrmost hydrologic unit when: potential 
groundwlrter convainination might occur 31 RFP. A 
description of the geology of RFP is  provided in the 
Geologic Cliiirircreri~ciriorr ofrlre Kiic.ky Fliirs I’lirrrr 
(EG911). 

The Rocky Flats Alluvium is coinposed ofcohhles, 
come gravel. sand, and gravely thy. varying in thick- 
ness across RFP from approxiiii:itcly 103 leet on llic west 
side, to less than 10 feet in the central m a ,  and 4.5 ieet on 
the east side. Tlie Arapahoc Forni:ition i s  approxini;itcly 
120 feet thick in the central p(irtion al’ RI’P. I t  con. 
prinixily o f  fluvial claystone overhank deposits iuid less- 
er ;inioLints of sandstone channel deposits. The sand- 
stones range from very line grained t o  conglonicrate. 
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Figure 3.4-1. Generalized Cross Section of the Stratigraphy Underlying the RFP 

Hydrogeology The Rocky Flats Alluvium and the weathered subcrop- 
ping Arapahoe Sandstones are in hydraulic connection 
antl together represent the "uppermost aquifer," which 
is an unconfined flow system (Figure 3.4-1). The 
hedrock sandstones of the Laramie Formation are iso- 
lated within intervals o f  claystone. Groundwater con- 
tained in those hedrock sandstones i s  confined and rep- 
resents a lower flow system. Table 3.4-1 provides the 
relative hydraulic conductivities associated with the 
lithologic units present at RFP. Hydraulic conductivity 
i s  a me;rsure of the capncity of a porous medium to 
transmit water. I t  helps determine how fast groundwa- 
ter and any accompanying contamination travel 
heneath the surface. 

Table 3.4-1 
Hydraulic Conductivities of Lithologic Units 

Litholwic W wraullc Conduct iviw 

Rocky Flats Atlwium 1 x iO5cmlsec(1O.4Itlyr) 
Subcropping Arapahoe sandstones 1 x iO5cmlsw.(1O.4Wyr) 
Unwealhereu sandstones i x io6cdsec(i.04Itlyr) 
Weathered and unweathered claystone i x i o 7  to 104 d s e c  

(0.104 lo 0.0104 I*) 

Rocky Flots Plant 
_ _ _ _ . _ _ ~  - . . Site Enviroflmental ~ ~. Report for I992 

In  the spring antl early summer, the Rocky Flats 
Alluvium and Ar;ipahoe Formation. locatcd in the cen- 
tral and eastern portion o f  RFP. are recharged hy pre- 
cipitation iintl groundwater lateral Ilow. In the late 
suninier and early firall thesc formations ore recharged 
primarily hy groundwater lateral flow. In  the stream 
drainages. groundwater discharges :it seeps common ;it 
the h;ise of the Rocky Flats Alluvium and where indi- 
vitlual sandstones hccome exposed to the surface. 

The present understanding o f  the hydrogeologic rela- 
tionships indicates that there are no known hedrock 
pathways through which groundwater contamination 
can directly leave RFP and migrate into a confined 
aquifer system offsite (EG9 I f). 

Monitoring Program and 
Procedures 

By the end of 1992, there were approximately SO0 
wells in  the groundwater monitoring program, 430 o f  
which are sampled on :I regular basis (Figure 3.4-2). 
Approxiniately 30 new wells were installed during 
1992. These new wells support increased groundwater 
monitoring x t i v i t i e s  in the 88 I Hillside Area (OU I), 
the Woman Creek drainage (OU S ) .  and Walnut Creek 
drainage (OU 6). 

Groundwater samples are collected quarterly from allu- 
vial and hedrock wells. These samples are analyzed at 
scvcral offsitc I;iboratories for parameters shown in 
Table 3.4-2. These wells arc spatially distrihuted 
throughout RFP to provide the necessary coverage to 
satisfy RCRAKERCLA and plant protection guide- 
lines for monitoring groundw:iter at hazardous waste 
sites. Some wells are used to help characterize hydro- 
geologic conditions at RFP. while others are used to 
monitor background groundwater quality. Wells in the 
RFP Groundwater Monitoring Program are suhdividcd 
into six suhsets according to piirpose and regulatory 
requirements. Each well in the network has k e n  clas- 
sified as either ii background, RCRA reguliitory. RCRA 
characterization. CERCLA, boundary. or special pur- 
pose well. 

Background wells monitor the groundwater in areas 
upgradient or cogradient o f  the RFP. 

RCRA regulatory wells characterize and/or monitor 
the uppermost aquifer for RCRA units. 

I I S  
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I RESULTS 

~ 

I I X  

* RCRA cIi;iracteriz;~tion wells ch;iractcrizc and/or 
innnitor ;~quifers other than the uppermost aquifer 
a t  o r  ncar RCRA units. 

CERCLA wells characterize and/or monitor the 
groundwater for CERCLA units. 

Boundary wells monitor the movement and quality 
o f  groundwater at the downgradient boundaries o f  
R FP. 

Special purpose wells include other wells installed 
at RFP that are used to characterize groundwater 
and hydrogeology for a variety o f  purposes. 

* 

Quarterly water-level  measurement^ are taken to ade- 
qiicitely assess groundwater flow directions. These data 
:ire used to evaluate trends in groundwater quality and 
contaminant migration in the uppennost. tinconfined 
q u i  fer. 

During 1992, RFP performed monitoring well ahan- 
tlonmcnt and replacement under the Well 
Ahandonment and Replacement Program (WARP). 
WARP was developed to mitigate the potential for con- 
taminant migration through improperly constructed or 
tl;imaged wells. and to ensure the integrity o f  ground- 
water monitoring data ohtained from RFP wells. 
Forty-six monitoring wells were abandoned and seven 
replacement wells were installed under WARP during 
1992. 

Groundwater investigation and restoration activities at 
RFP follow a fivc-phase approach to identify contamina- 
tion. design and implement treatment procedures, and 
monitor the adequacy o f  restoration actions. This 
process includes est:ihlishment o f  groundwater quality 
standards that are specific to each OU and reflect state 
and federal requirements. No specific standards have 
k e n  established for OUs at RFP, although possible lim- 
i ts  have been identilied pursuant to CERCLA require- 
ments that remedial actions comply with Applicable or 
Relevant and Appropriate Requirement (ARAR) federal 
laws or niore stringent, promulgated state laws. Site- 
specific groundwater standards and classifications have 
hecn estahlishcd hy the CWQCC. The standards apply 
to all unconfined groundwater in the alluvial materials. 

.’ 

Rocky Rats Plonl 
Sk€wironmenta/ Report for 1992 - .~ - .- 

Operable Unit 1 

the Arapahoe aquifer. and thc L;iramie-Fox H i l l s  aquifer. 
The ;illuvial aquifers Lire cl;issilied Domestic and 
Agricultural Use - Quality and Surlacc Water Protection. 
The Arapahoe and Laranlie-Fox I l i l ls aquifers are classi- 
lied Domestic and Apriculttml Use - Qu;ility. 

The Final I A G  (Section 2 .  “Conipli;ince Summary”) 
divides RFP into 16 OUs fur study ;ind restoration. 
Individual maps o f  all 16 OUs arc located at the end of  
Section 4. “Remediation.” The following sections dis- 
cuss results o f  groundwater investigations in OUs I. 2. 
4, 7. and I I. 

881 Hillside. The rcport titled I h r f i  Firrcrl Plrcrse 111 
RFI/RI Report. Rocky F1rt.s Plrrit. X X I  tfill.sidc Areo. 
Operohle Chit No. I (EG9lc) contains infomiation on 
groundwater quality at OU I .  Field work for the Phase 
111 RI was completed in January 1992. In the O U  I 
Phase 111 RI. 56 horeholes and 39 wells were drilled. and 
23 of  the wells were completed as monitoring wells. In 
addition. pump and tracer testing. 5 piezometers. and I I 
additional wells around the French drain were completed 
to further characterize the OU I hydrologic systems. 
Based on the most recently completed Phase 111 RFIIRI. 
i t  i s  apparent that groundwater contamination posing the 
most significant public health risk arises from VOCs (i.c.. 
carbon tetrachloride. perchloroethylene. trichloroethyl- 
ene). These VOCs are historic;illy linked to storage o f  
drums containing cleaning solvents ;it IHSS I 19. I from 
1967 to 1972 (Figure 4-1. Section 4). Figure 3.4-3 shows 
approximate outlines o f  the groundwater contaminant 
plumes on the plantsite and depicts the extent olcontami- 
nmt movenient under the X X I  Hillside. 

Concentrations o f  VOCs diminish downgradient of 
IHSS 119.1. becoming equal to  or below dctcction lim- 
its ( 5  pg/l) within 200 feet of the original storage area. 
Slightly elevated concentrations o f  inorganic con- 
stituents also were found in the eastern portion o f  OU 
I, where analytes detected above hackground levels 
included total dissolved solids (TDS). metals (nickel. 
strontium, seleniuni, zinc. and copper). and uranium. . 

Construction of a French drain and treatment f x i l i t y  
for OU I were coinpleted, which ellowed fnr treatment 
o f  contaminated groundwater to begin in May 1992. 
The treatment facility houses an ultraviolet (UV) per- 
oxide process to treat organics and ;in ion exchange 
system for removal of metals, including uraniuni. 

I to 
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Solar I<v:ipr:ilion I'onds ( O U  4). Groundwntcr ;assess- 
ment iiionitoring continues 10 hc pcrlormcd at the Soliir 
1:v;ipor;itioii Poiids iarca t o  liirtlicr IISS~SS the levels, 
cxIcnI. ;itid iiiigralioii ch:u;actcristics of contamination in 
the uppcmiost ;iqiailcr hcncath this unit. Water elev;ition 
il:al;i collcctetl throughoul I992 rcvcials that groundw:itcr 

in ;an r;istcrly direction. :ilthough i t  diverges along two 
major subsurface Ilowpalhs. One flowp:ilh i s  nonheast- 
crly toward North Walnut Creek and the other is south- 
cmterly toward South Walnut Creek. There are iilso 
large m x i s  where surficial niatcriiils tire unsaturatcd. 
The most prominent of these iirciis coincidcs wilh the 
1oc;ation of the Interceptor Trench System, which col- 
lects groundwater downgradient o f  the Solar 
Evaporation Ponds :ind diverts i t  hack to one of the 
ponds. Groundwater l low velocities calculated for sur- 
('iciiil materials arc hctween I I and 36 feet per year. 
Groundwater elevations are presented in Figure 3.4-4 
lor surficial m;ateri;ils during the second quaner of 
1992. 

ross the Solar Evnporalion Ponds area is  generally 

A stialistic;il comparison of downgradient water quality 
compared with upgrxlient groundwater quality indi- 
c;ates 1h:it groiindw:itcr in downgradient wells screened 
in the uppermost :quifer north, easl, and southwest of 
the ponds is iinpactetl wilh nilratdnitrite. total dis- 
scdvcd solids. fluoritlc, hicarbonate, sulfate, dissolved 
r;idionuclides, i i n d  several dissolved nietals. Dissolved 
radionuclides tlctectcd in surfici:il wells downgradient 
iiiiil in the immediate vicinity of the Solar Evaporation 
Ponds during 1992 included uranium-233, -234 (as 
high as 136.3 pCi/l). uranium-235, uranium-238 (92.0 
pCi/l). and Iritiuni. Total radionuclides detected in the 
uppcrmost aquifer include americium-24 I (0.40 pCi/l) 
antl pluloniuni-239. -240 (0.67 pCi/l). Concentrations 
antl distribution of  ur;iniuin-233. -234. plutonium-239, 
-240. and americium-241 (reponed in  pCi/l) in the 
Solar Evaporation Ponds area are prcscnted in Figure 
3.4-S. VOCs detcctcd in surficiul wells in the vicinity 
of tlic Solar Eviiporation Ponds are shown in Figure 
3.4-6 and include trichloroethene: tetrachlorocthene. 
c;arhon tclrachloride. chloroform, and several others. 

Present I,andfill (OU 7). The Prcsenl Landfill is 
undergoing groundwater monitoring to assess the level. 
cxtciit. iiiiil migr:ition characteristics of cont;amination 
in the uppcmiost aquifer beneath the tinit. Ground- 
water elevation data collected in 1992 indicates that 

Rocky Flots Plant 
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I re 3.4-4. Solar Evaporation Ponds Potentiometric Surface In Surficlal Materials 

J 

Figure 3.4-5. Solar Evaporation Ponds Dissolved Uranlum-233. -234, Plutonium-239, -240, and 
Americium-241 Detected in the Uppermost Aquifer 

I23 
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groundwater beneath the landfill tends to flow easterly 
through surficial geologic materials toward the landfill 
pond. This flow, as recorded in the second quarter 1992, 
is illustrated in Figure 3.4-7. Close to the pond, ground- 
water flows southeasterly and northeasterly toward the 
pond. Flow velocities have been calculated at 133 IO 
142 feet per year for groundwater in surficial materials. 
Groundwater flow chxacteristics in the weathered 
bedrock are similar to those observed in the overlying 
surficial materials, although groundwater flow in these 
materials is much slower at 0.2 to 0.9 feet per year. 
Influencing the natural flow of groundwater and surface 
water in the m a  are several engineering control systems 
installed to intentionally redirect flow around the land- 
fill. Engineering control systems include pond embank- 
ments, a leachatdgl o d w a t e r  intercept system, a sur- 
face water interceptor ditch, and a buried sluny wall. 

Assessment of the 1992 data suggests that groundwater 
outside of the landfill is diverted around the landfill 
wastes and discharged into the landfill pond. Landfill 
contaminants nugrate with the groundwater flow 
through the leachate collection system toward the land- 
fill pond. Water is retained within the pond, where it  
either evaporates directly or is evaporated by spray irri- 
gation onto the hillsides adjacent to the pond.' Data from 
1992 suggest that the groundwater intercept system may 
not be diverting all groundwater away from the north 
and south sides of the landfill, and the leachate collec- 
tion system may function intermittently on the north side 
of the landfill. 

Shallow surficial and deep bedrock groundwater wells 
are monitored quarterly at the,Present Landfill. Ground- 
water quality data in downgradient wells statistically 
compared with those upgradient of the landfill in 1992 
show that the landfill contributes several dissolved met- 
als, dissolved radionuclides, and inorganic analytes to 
the uppermost aquifer downgradient of the landfill. 
Specifically, the landfill is observed to impact ground- 
water quality through increased concentrations of hicar- 
honate, calcium, chloride, fluoride, magnesium, sodium. 
and total dissolved solids. Additionally, the landfill 
appears to contribute antimony, chromium, lithium, 
potassium, strontium, arsenic, barium, manganese. and 
vanadium. Gross alpha and gross beta activities were 
also stntistically higher in downgradient wells Ihan in 
upgradient wells, in addition to uranium-235 and urani- 
um-233, -234. No VOCs were detected in the upper- 
most aquifer downgradient o f  the landfill in 1992. 

Rocky Rots Plant 
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Figure 3.4-6. Solar Evaporalion Ponds Volatile Organic Compounds Delecled in the Uppermost Aquifer 

I ~. _ _  
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Figure 3.4-7. Present Landfill Polenliometric Surface in Surficial Materials 
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Within the confines of the Present Landfill, the nature 
o l  groundwater contamination is characterized by the 
dctcction of VOCs, r:idionuclitles, and concentrations 
0 1  metals and inorganic analytes higher than in upgra- 
dient wells. Dissolved rndionuclides detected in  1992 
in and adjacent to the landfill include tritium (up to 
1.629 pCill), strontium-89, -90 ( I  ,597 pCi/l), uranium- 
233, -234 (19.74 pCi/l). uranium-235 (0.72 pCi/l). and 
uranium-238 ( 16.09 pCi/l). Total radionuclides detect- 
cd include americiuni-24 I (0.06 pCi/l), and plutonium- 
239. -240 (up to 0.44 pcill). Radionuclides were 
detected in a wide area across the landfill site. Figure 
3.4-8 shows the distribution and concentration of 
radionuclides at the landfill with concentrations given 
in pCi/l. Detection of VOCs during 1992 occurred pri- 
marily in wells in  the southern portion of the landfill. 
A number of different compounds were detected 
including carbon tetrachloride. trichloroethene, tctra- 
chloroethene, and others. The distribution and concen- 
trations (reported in pg/l) of detected VOCs are pre- 
sented in Figure 3.4-9. 

West Spray Field (OU 11). Groundwater monitoring 
at the West Spray Field is conducted to provide data for 
assessment of the level, extent. and migration charac- 
teristics of contamination in the uppermost aquifer 
beneath this unit. Groundwater flow in the uppermost 
aquifer is relatively uniform and occurs in  an east- 
northeasterly direction. Groundwater flow rates were 
calculated at 49 feet to 73 feet per year in  1992. 
Alluvial wells and bedrock wells are routinely sampled 
at the West Spray-Field. A potentiometric surface map 
showing groundwater elevations in the uppermost 
aquifer is presented for the second quarter of 1992 in 
Figure 3.4-10. 

Groundwater quality in the uppermost aquifer in down- 
gradient wells was statistically compared with that in 
upgradient wells. This comparison revealed that concen- 
trations of several analytes were higher in downgradient 
wells than in wells upgradient of the West Spray Field. 
Those analytes included gross alpha, ur;inium-233. -234, 
calcium. sodium, vanadium, chloride, fluoride, silicon, 
and pH. 

Rocky Fiats Plant 
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Figure 3.4-8. Present iandfill Radionuclides in the Uppermost Aquifer 
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Figure 3.4-9. Present Landfill Volatile Organic Compounds Detected in the Uppermost Aquifer 
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Figure 3.4-10. West Spray Field Potentiometric Surface in Surficlal Malerials 
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Table 3.4-3 
Volatile Organic Compounds Detected In Boundary Wells 

YLel lhm - Resultluslll- 

41491' Carbon Tetrachloride 0.18 0.02 
41491 M~lhy?ane Chloride 5.3 0.01 
41491' PCE 0.2 0.02 
41491"' TCE 0.08 0.03 
41491 PCE 1.2 0.02 

0386 Acetone 16 10 
06491b Toluene 0.17 0.02 
0649l1 Melhyiene Chloride 1 0.6 

a. 
b. 

Indicates the canpound *as fwnd in the blank nnd lhe m p l e .  
Indicates an estimaled value lor either a tenlalively Identilied canpwcd or an analyie lhal meets he 
idenWicalion criteria. but lhe rewll is less lhan VW s w l i e d  deleaion limit. 

Table 3.4-4 
Dissolved Metals of Interest Detected in Boundary Wells 

WellNumber AlmQsmw kduua- 

Vallev-finAnwivm 

Cadmium 3.8 2.3 &&.c 

4i691 Lead I .7 0.6 
41691 Wall 3.1 2.7 

0386' Selenium 50.8 5.0 
0386 Selenium 57.5 8.5 
0386' Selenium 59.8 5.0 
0386 Selenium 64.5 5.0 
06491 Arsenic 08 0.7 
06491 Lead 1.1 1 .o 
0217289 Anenic 1.2 0.7 

41591 ' Arsenic 1.1 0.7 

a. 
b. 

c. Acceptable mlh qualilmtions. 

Reponed value was determined by melhod oi standard additions 
lndicales an eslimaled value lor eilher a tentaiveiy idenlilied mpound or an anaiye ha1 meek the 
idenliiicalim crileria. but Ihe resull is less lhan lhe spedlied deteciion limit. 
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Table 3.4-5 
Total Radionuclides Greater Than Background Upper 

Tolerance Limits Detected in Boundary Wells 

Well Error Detection 
r Q 0 I k l - m  E m f -  

I - 0489.( Ruloniwn-239. -240 0,1846 10.0766 0 01 
Maec Ameridm241 0.03908 io 0223 0.01 
416914' heridom-241 0.2196 10.0506 0.01 
41691',d PlutoniUm233, -240 I.23sO iO.182 0.m 

41691'" Plulcuhm-239, ,240 0.6774 iO.134 0.01 

02& Piultmium239. -240 0.0769 fl.0296 0.01 

41691',' Amerkium-241 00804 100235 . 0.01 

!alw!dm 

a. O u l i r  = No( available. c Valdalion W e  L No1 available 
b Qualilier = Resuil IS by calatlation Sold and d W e d  

phase are analyzed reparately and res& are added IO 
determine acirvlry 

d Validaiion Code = Acceptable with quallllcations 

1 ?i 



0 0 
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OVERVIEW The Soil Monitoring 1'rogr:ini at KFP h;is k e n  con- 
ducted since 1972, with the exception of the years 1978 
through 1983. Soils were saniplcd :II KFP in 
November 1992 at 40 sites located within concentric 
circles, approximately I .6- and 3.2-kin radii (I and 2 
miles) from the center of RFP (Figure 3.5- 1 ). Along 
each circle, sampling locations were spaced ;I[ 18" 
increments and designated accordingly (e.g.. location 
1-018 refers to the inner circle [#I I ;it ISo northc;lst). 
The soil samples were cullected by driving ii  10- hy 10- 
centimeter (4- by 4-inch) cutting tool 5 ceiitiiiieters (2 
inches) deep into undisturhed soil. The soil sample 
within the tool cavity w ollectetl and placed into a 
new I-gallon stainless steel can. Five suhsmples were 
collected froin the corners and the ccntcr of thc two I- 
meter squares. which were spaced I meter :Ipari.. Each 
set o l  IO  subsamples was compositd (5.000 cubic cen- 
timeters Ism']) for.soil radionuclides ;in:llysis. 
Laboratory analysis wiis performed I I I  dctcrniiiic the 
plutonium concentration, expresscd LIS picocuries per 
gram (pCi/g). 

RESULTS Soil plutonium concentrations for  l'%J tlirougli 1992 
are presented i n  Table 3.5-1. Figure 3.5- I depicts the 
location of the soil sample sites. ;IS wcll as the mean 
and standard deviation of soil plutonium concentriitions 
from 1984 through 1992. S:iinples hkcn in  I992 I'rom 
the inner concenlric circle ranged t'roiii 0.03 pCi/g to 
11.0 pCi/g. In previous years, the highest soil pluroni- 
um concentration was found at sites I-090 and I - 108 
(Figure 3.5-1). Since the 1990 annu;il soil sampling, 
the site at 1-090 has k e n  relocated ;ipproxim;itely 200 
meters to the north. The older site i s  loc;iled in iiii area 
currently under intensive study as port of the IAG. 

Samples from the outer concentric circle ranged from 
0.01 pCi/g 10 8.8 pCi/g. The highesi plutonium con- 
centrations were found in soil saiiiules taken lroii i  the 
eastern portion oC the hufler zone. 'l'liesc sample Iocii- 
lions are east and southe;ist olthc iit;ljor source of plu- 
tonium contamination in the soqil environiiieiit at K I T  
I t  is believed that plutonium con1;iinin;ition prob;lbly 
originated from the area known ;is the 903 P;d (OU 2 ) .  
where steel drums were used to store pliitoiiiiiiii-cllnt;l- 
minatcd industrial oils Ironi 1958 to .1968. Ix ikagc 
from these drums conttlminatcd surhcc soils ;ind 

I37  -.-_I_--.-.-. . 
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Figure 3.5-1. Soil Sampling Locations 
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plants. Plutonium particles entrapped in the fine friic- 
tion of top soil horizons were subsequeritly airlifted by 
winds and deposited on soils in  an east and southeast- 
trending plume (KR70). Tahle 3.5-1 indicates that data 
from previous years have consistently shown elevated 
plutonium concentrations in soils from these sites. 

The plutonium concentrations in soils east and south- 
east of the 903 Pad Area varied somewhat between 
years. Each nionitoring site was adequately sized (30 
by 30 meters) to allow annual selection of nonoverlap- 
ping sample areas. Since the sampling location varied 
between years. small microtopographical variation was 
introduced, which affected wind deposition and resus- 
pension rates of plutonium. In addition. natural vari- 
ahility in  erosional and faunal activities, as well as 
sampling and :inalytical error, contribute to the 
observed variability. Other investigators (P180) have 
observed high variability in soil plutonium concentra- 
tions in other contaminated sites. especially near the 
release source. Investigators ascribed these variations 
in  plutonium-239, -240 lo varying distance lroni point 
of release (75 percent), microtopographical variations 
(20 percent), and sampling error, which included sub- 
sampling and analytical error ( 5  percent). Variability in 
plutonium concentrations in soils taken from the two 
radial grids at 18' to 36" and 162" to 360" was 
extremely.small. 
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Table 3.5-1 
Plutonium Concentration in Soil Samples at 1 and 2 Miles from the Plant Center Table 3.5-1 (Continued) 

Plutonium Concentration in Soil Samples at 1 and2 Miles from the Plant Center 

Inner Clmle: 
Inner Clrcle: 

1988 
pu 

l.!nwn m*b"d 

19M 
Pu 

mm.bc,d 

0.08 f. 0.02 
0.03 f 0.01 
0.00 f 0.01 
0.6 f 0.05 
7.7 f 0.5 

15.0 f 0.9 
2.1 f 0.1 
0.29 f 0.03 
0.14 f 0.02 
0.09 f 0.02 
0.22 f 0.03 
0.05 f 0.02 
0.13 f 0.02 
0 . 1 7 f  0.02 
0.06 f 0.02 
0.04 f 0.01 
0.14 f 0.02 
0.13 f 0.02 
0.04 f 0.01 
0.10 f 0.02 

0.w f 0.01 
0.02 f 0.01 
0.03 f 0.01 
0.4 f 0.04 

10.0 f 0.6 
0.46 f 0.04 
0.14 f 0.02 
0.02 f 0.01 
0.00 f 0.01 
0.02 f 0.01 
0.05 f 0.02 
0.04 f 0.01 
0.04 f 0.01 
0.09 f 0.01 
0.04 f 0.01 
0.01 f 0.01 
0.00 f 0.01 
0.08 f 0.02 
0.13 f 0.02 
0.02 f 0.01 

1985 
pu 

mmAcd 

0.15 f 
0.08 f 
0.02 f 
0.32 f 
1.00 f 

13.0 f 
1.90 f 
0.32 f 
0.10 f 
0.06 f 
0.16 f 
0.05 f 
0.05 f 
.0.14 f 
0.07 f 
0.05 f 
0.09 f 
0.15 f 
0.02 f 
0.11 f 

0.04 f 
0.02 f 
0.03 f 
0.33 f 
2.50 f 
0.41 f 
0.42 f 
0.04 f 
0.01 f 
0.11 f 
0.02 f 
0.04 f 
0.05 f 
0.04 f 
0.04 f 
0.04 f 
0.06 f 
0.04 f 
0.13 i 
0.09 f 

1986 
Pu 

mhb,C.d 

0.15 + 
0.10 i 
0.04 i 
0.63 i 
7.40 i 

1.90 f 
0.27 f 
0.08 f 
0.06 f 
0.16 f 
0.10 f 
0.04 f 
0.11 f 
0.08 f 
0.05 f 
0.17 f 
0.21 f 
0.03 f 
0.19 f 

I5,O f 

0.03 f 
0.07 f 
0.05 f 
023 f 
5.30 f 
0.46 f 
0.44 f 
0.04 f 
0.02 f 
0.04 f 
0.08 f 
0.06 f 
0.05 f 
0.07 f 
0.06 f 
0.05 f 
0.02 f 
0.09 f 
0.12 f 
0.05 f 

1987 
Pu 

m & b . G d  

0.18 f 0.02 
0.06 f 0.01 
0.04 f 0.01 
0.51 f 0.05 
7.05 f 0.77 
2.37 f 0.21 
2.75 f 0.28 
0.36 f 0.04 
0.17 f 0.02 
0.10 f 0.01 
0.21 f 0.02 
0.16 f 0.02 
0.05 f 0.01 
0.21 f 0.03 
009 f 0.01 
0.06 f 0.01 
0.21 f 0.03 
0.24 f 0.03 
0.03 f 0.01 
0.16 f 0.02 

0.04 f 0.01 
0.10 f 0.01 
0.10 f 0.01 
0.36 f 0.04 
4.48 f 0.52 
0.57 f 0.06 
0.40 f 0.04 
008 f 0.01 
0.03 f 0.01 
0.03 f 0.01 
0.14 f 0.02 
0.07 f 0.01 
0.07 f 0.01 
0.06 f 0.01 
0.08 f 0.01 
0.13 f 0.02 
0.06 f 0.01 
0.08 f 0.01 
0.14 f 0.02 
0.08 f 0.01 

hpEQUp0 

1418 
1.036 
1454 
1472 
1490 
1-108 
1.126 
1-144 
1-162 
1-180 
1.198 
1-216 
1-234 
1-252 
1.270 
1-288 
1-306 
1-324 
1-342 
1-3W 

Ouler Cirde 

2418. 
2436 
2-054 
2472 
2090 
2-108 
2-126 
2-144 
2- I62 
2-180 
2.198 
2-216 
2-234 
2-252 
2.270 
2.288 
2-306 
2-324 
2-342 
2460 

0 02d 
0 01 
0 01 
003 
009 
130 
0 17 
0 03 
0 01 
0 01 
002 
0 01 
0 01 
002 
0 01 
0 01 
0 01 
002 
0 01 
0 01 

0 01 
0 01 
0 01 
0 03 
0 25 
004 
004 
0 01 
000 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 

0 02 
0 02 
0 01 
0 06 
0 62 
140 
0 18 
0 02 
0 01 
0 01 
0 02 
001 
001 
0 01 
0 01 
0 01 
0 02 
0 02 
001 
0 02 

001 
0 01 
001 
0 02 
0 48 
004 
0 05 
0 01 
001 
001 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 

1418 
14% 
1054 
1472 
1490 
1-108 
1.126 
1.144 
1.162 
1-180 
1-198 
1416 
1.234 
1.252 
1-270 
1-288 
1-306 
1-324 
1-342 
1.369 

0.10 f 0.01 
0.88 f 0.01 
0.03 f 0.01 
0.37 f 0.04 

10.6 f 0.98 
10.4 f 0.94 
1.55 f 0.14 
0.20 f 0.02 
0.09 f 0.01 
0.06 f 0.01 
0.10 f 0.01 
0.05 f 0.01 
0.05 f 0.01 
0.09 f 0.01 
0.07 f 0.01 
0.03 f 0.01 
0.12 f 0.01 
0.16 f 0.02 
0.02 f 0.01 
0.12 f 0.02 

008 f 
008 f 
013 f 
016 f 
252 f 
8% f 
108 f 
012 f 
006 f 
008 f 
005 f 
005 f 
005 f 
008 f 
006 f 
006 f 
010 f 
007 f 
004 f 
008 f 

0.01 
0.01 
0.02 
0.02 
0.27 
0.81 
0.13 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.07 f 0.02 
0.07 f 0.W1 
0.04 f 0.01 
0.21 f 0.03 
2.18 f 0.21 
9.14 f 0.12 
1.46 f 0.17 
0.17 f 0.02 
0.06 f 0.01 
0.04 f 0.001 
0.13 f 0.0% 
0.05 f 0.007 
0.03 f 0.007 
0.07 f 0.01 
0.05 f 0.01 
0.07 f 0.01 

0.09 f 0.01 
0.05 f 0.008 
0.11 f 0.01 

0.08 f 0.01, 

013  f 
025 f 
006 k 
018 f 
149 f 
976 f 
213 f 
019 f 
ow f 
o w  f 
017 f 
005 f 
005 f 
009 f 
008 f 
009 f 
009 f 
014 f 
005 f 
0 1  f 

0 02 
0 05 
0 01 
003 
0 23 
1 35 
032 
0 03 
0 02 
001 
0 04 
0 02 
0 01 
0 02 
0 02 
0 02 
0 02 
0 03 
0 02 
0 02 

010 f 
018 i 
004 i 
022 f 
190 f 

1100 f 
290 + 
4W f 
013 f 
009 i 
003 i 
006 f 
003 f 
008 f 
006 f 
013 k 
014 f 
011 f 
005 f 
012 f 

0 048 
0 076 
0 030 
0 09 
0 39 
2 0  
0 69 
0 72 
0 032 
0 026 
0014 
0 om 
0014 
0 on 
0 028 
0 032 
0 03 
0 026 
0018 
0 032 

0UI.Y Ctrcls: 

2418 
2.03 
2454 
2472 
2090 
2-108 
2-126 
2.144 
2-162 
2-180 
2.198 
2-216 
2.234 
2-252 
2-270 
2.288 
2-306 
2-24  
2-342 
2-360 

0.02 f 0.00 
0.07 f 0.01 
0.03 f 0.01 
0.11 f 0.01 
7.12 f 0.67 
0.47 f 0.05 
0.03 f 0.01 
0.35 f 0.03 
0.02 f 0.01 
0.03 f 0.01 
0.10 f 0.01 
0.07 f 0.01 
0.03 f 0.01 
0.04 i 0.01 
0.06 f 0.01 
0.07 f 0.01 
0.02 f 0.00 
0.14 f 0.02 
0.10 f 0.01 
0.05 f 0.01 

0.02 f 
0.04 f 
0.06 f 
0.46 f 
1.94 f 
0.53 f 
0.28 f 
0.03 f 
0.02 f 
0.08 f 
0.01 f 
0.07 f 
0.05 f 
0.04 f 
0.06 f 
0.08 f 
0.04 f 
0.06 f 
0.06 f 
0.04 f 

0 01 
0 01 
0 01 
006 
023 
006 
004 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 

ow f o w 3  
005 f 001 
018 f 003 
014 f 002 
394 f 0 5  
032 f 004 
020 f 002 
OM f o w s  
001 f 0004 
OW f OW7 
005 f 001 
OM i OW7 
004 f OW 
004 f OW7 
OW f OW7 
003 f 0006 
006 f 001 
009 f 001 
010 f 001 
006 f 001 

0.01 f 
0.06 f 
0.07 f 
0.14 f 
3.61 f 
0.06 f 
0.25 f 
0.04 f 
0.03 f 
0.05 f 
0.07 f 
0.05 f 
0.04 f 
0.04 f 
0.03 f 
0.w f 
0.08 f 
0.08 f 
0.1 f 
0.02 f 

ow 
001 
0 01 
0 02 
0 45 
0 07 
0 05 
000 
000 
0 01 
0 01 
0 01 
001 
001 
001 
OM) 
0 01 
0 01 
001 
ow 

0 01 
0 05 
0 07 
0 23 
880 
0 40 
0 27 
0 02 
0 04 
0 04 
004 
0 06 
0 03 
0 04 
0 05 
0 08 
0 06 
0 09 
0 19 
0 01 

f 0014 
f 0036 
k 0014 
f 0058 
f 1 1  
f 010 
f 0096 * 0018 
f 0036 
f 0032 
f 00% 
t 0044 
f 0030 
f 0030 
f 0042 
f 0044 
f 0022 
f 0037 
f 0058 
f 0012 

a. No1 blankmrrecled. 
b.. Samples lo a deplh 01 5 cm 

c Coocentralions are lm  he Iran M 01 SUI mensunng less inan 2 mrn arameier 
a Enor lerm represenis rm) sianaara d e n a i m  

a No1 elan* mrreclea 
b Samples IO a aepm 01 5 cm 

c Concenuai ons are loi me lranion 01 sod rneasmng less lhan 2 mm a ameier 
a Error l e m  reptesenls IWO sianaaro dovlai ons 
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3. Environmental Monitoring Programs 

3.6 Ecological Studies 

Carol M. Anderson 

Ecological studies are performed to assess 
the short- and long-term implications of 
impacts to ecological resources that have 
occurred, are occurring. or may have 
occurred at the Rocky Nats Plant as a resuit 
of past operations. Ecologicai sfudies also ' 

are performed to ensure compliance with all 
applicable biological reguiafions. A detailec 
description of current and future ecological 
studies is provided in the following pages. 
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OVERVIEW Ecological studies are an ongoing part o f  KFP routine 
operations. These studies locus on the presence, ahun- 
dance, and spatial distribution of  onsite plant mt l  ani- 
mal l i fe (biota) and are fundamental i n  identifying 
adverse or positive impacts of KFP activities rel;itive t o  
NEPA and other state and federal regulations ;ind 
guidelines. Spccialized studies. including lloodplain 
identification antl r;idioecological studies, ii 

investigating pcrturhations to the uniquc ec 
aspects of the RFP. 

The last comprehensive study of the cnvironnietit at the 
RFP was conducted for the / ~ f t i , i r ~ ~ r i r i f ~ i t i [ f /  / i i i p r c v  

Sfcrfefiterit. Rocky Nurs  Plrrrir Sire (IIOE80). Much of 
the inlormation contained in that docunsnt W;IS coni- 
piled before September 1977. As noted in the / h f i  

Rcywrr (EG9Oa). inore recent 
on land IISC. wctlilllds. ;Irld 
iients. Curreill inUoriii;uion on 

specific natural reaources 31 K I V  results froin studies 
i nc 1 ud i ng \\'ef/md As.ses.siiteirr. Rocky h'/cm Sire 
(EG9Ob). and Thretrfericd c r d  /3ic/irti.q,rrt/ Spc,c.ies 
Eialintfiorr. Rocky Fkirs P/tuil.rife ( l X 9  I e ) .  I'hc scope 
of the current ecologic;il studies prograin h:is k e n  
determined hy puhlic demand for CLI 

on RFP impacts and increased emph 
nients for NEPA pursuant to IO CFR Part IO2 I. In 
addition, ecologic:il risk assessnieni dctcrmin;itions ;ire 
required by federal stiit~ites, such ;IS CEKCLA antl 
KCRA. 

I45 __ . - . - . . - . . .. . . . . __ - . . - -. .. 

&/.OG/CA/. MON/TORlNG To inert a growing priority for comprehensive. long- 
term ecological information concerning the pl;intsite, 
design and implementation of fomulizcd ecological 
monitoring, the Ecological Monitoring Progrmi 
(EcMP) was initiated in 1992. Primary go;ils of the 
EcMP are to ( I )  thoroughly :issess trends in terrestrial 
and aquatic incdia, (2) demonstrate compliiincc with 
:rpplicahle federal. s~ate. and local cnviri~nment:i\ regu- 
lations, (3) confirm adherence t o  ecological aspects of 
DOE environinental protection policies, (4) support 
risk-hased, cost-effective environinental in:inagement 
decisions, and (5) monitor ecologic;il resciiirces hoth 
hefore and after retiitdial activities have hecn imple- 
mented. 



RESOURCE PRorEcrioN Thc Resource Protcction I’rograni (RPP) wil l  conduct 
hiological survcys and asscssiiicnts to ensure compli- 
ancc with cnvironmcntal regulations (Endangcred 
Species Act. Fish ;itid Wildlifc Coordination Act, 
Migratory Bird Treaty Act, Bald Eagle Protection Act. 
State of Colorado Wildlife Statute. Title 33, Article II ,  
Entlangcred Wildlife, and Article 111. Threatened 
Wildlife) for OUs and sitcwidc projects (DOE9ta. 
DOE91b. DOE9Ic. DOE9ld). 

Two surveys were conducted in  August 1992 related to 
the Endangered Species Act. Surveys were conducted 
for the Diluviuni Ladies’-Tresses. a wild orchid listed 
as a federal threatened species, and for the Preble’s 
Meadow Jumping Mouse, a Cate&ory 2 species. No 
Ladies‘-Tresses were found during the survey. Prehle’s 
Meadow Jumping Mice were found in three areas of 
the huffer zone near Walnut Creek, Woman Creek, and 
Rock Creek. 

ECOLOGICAL STUDIES 

Baseline Studies 

-fhe following ecological studies were underway in 
1992. 

Baseline Studies - inventories of aquatic and terres- 
trial wildlife and vegetation to establish OU base- 
line ecological conditions. 

Radioecological Investigations - studies of deer, 
small mammals, soils, and vegetation to evaluate 
various population parameters and radionuclide 
uptake in  these populations, and to establish reme- 
diation standards. 

Environmental Evaluations - investigations that 
include ecological risk assessments to evaluate 
actual or potential effects that RFP environmental 
contaminants may have on plants and animals asso- 
ciated with the site. 

Baseline studies serve as benchmarks against which 
future data may be compared to identify trends in the 
prominence o f  wildlife and vegetation resources at 
RFP. Information gathered on the presence, abun- 
dance, and distribution o f  aquatic and terrestrial vegeta- 
tion and wildlife is used to measure the impacts of vari- 
ous intrusive activities on these natural resour,ces and to 

Radioecological 
Investigations 
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comply with the NEPA Code of Federd Regirlnrions. 
40 CFR Parts 1500- 1508. I O  CFR Part I02 I ,  and DOE 
Order 5440. I E, “National Environmental Policy Act 
Compliance Program.” Baseline studies began in  
November 1990 and concluded in early 1992. The 
final baseline wildlife/vegetation survey report, which 
contains al l  the data gathered during the course of these 
investigations, was issued in  September 1992 and cov- 
ers three major investigative categories: aquatics, ter- 
restrial vegetation. and terrestrial wildlife. Highlights 
of the report are provided below. 

Aquatics. Two hundred thirty-six plant species and 
nine species o f  fish were documented in the Woman 
Creek, Walnut Creek, and/or Rock Creek drainages. 

Termtrial Vegetation. Baseline studies documented 
and/or confirmed the presence of 532 species o f  plants at 
RFP (DOE92). This i s  an increase of 248 species over 
the previously reported vegetation inventory (DOE80). 

Terrestrial Wildlife. Six species o f  amphibians and 
eight species of reptiles were recorded. A total o f  144 
bird species were reported (DOE92c), a significant 
increase over the 38 species previously reported 
(DOE80). Thirty-three avian species were confirmed 
to nest at the RFP and an additional 22 were character- 
ized as possible hreeding species. Thirty-one species 
of mammals were documented including an uncommon 
finding of a water shrew (S0re.r pnluslris) at a lower 
elevation than previously recorded in Colorado. 

Deer. Deer ecology investigations assess the habitat 
use, population size, and radionuclide uptake by mule 
and white tail deer populations at RFP. In addition to 
supporting sitewide population and area use require- 
ments, these investigations are needed to evaluate and 
develop strategies for reducing impacts of plant opera- 
tions from remedial actions and alternative uses of the 
buffer zone. Investigations began in 1989 and were 
discontinued in August 1992 because the data consis- 
tently showed negligible uptake of radionuclides by the 
RFP deer population. 

Study results suggest that deer use the Solid Waste 
Management Unit (SWMU) areas at RFP, but do not 
assimilate significant amounts of plutonium. uranium, 
or americium (CSU92c). 
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4. 

Characterization and 
cleanup of inactive waste 
sites such as the 88 1 Hillside 
Area are the focus of 
Environmental Remediation 
(ER) Programs at the Roc!iy 
Flats Plant. Various environ- 
mental law., regulations, 
Executive Orders, DOE 
Orders, and state and fed- 
eral facility agreements 
and consent orders apply 
to ER activities. Jhis section 
describes the various 
Operable Units identified at 
Rocky Flats and the status 
of remediation activities in 
those areas. 

A 
0 
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OVERVIEW The ER Program iii RFP hcgan in 19x6 and has contin- 
ued to grow in recent years wiih the FY92 program 
reaching $69,183,000. Additional growth is anticipat- 
ed in the future as the plant ciintiiiucs with an aggres- 
sive ER Program, initially estoblishcd t o  coniply with 
regulations for characterimiion and cleanup o f  inactive 
waste sites at RFP. The progr;ini specifically includes 
inactive siie identification and cliaTactcri%iitioii, remedi- 
al design and cleanup action. and posi-closurc activities 
of inactive radioactive. hazardous. and iiiixetl waste 
sites. The pririiary objective o f  the prograin is to hring 
a l l  known waste siies ;it RFP into compliance with 
applicable I'ederal. state. and Icxal environiiieiitiil Iiiws 
and regulations, and :it the sanic lime ensure  hat risks 
to human health and the environiiient Lire reduced io  
prescribed levels or eliminated eniirely. 

Various environmental laws. regulations, Ikecutive 
Orders, DOE Orders, and state and federal Licility 
agreements and consent orders apply to EK I'rogranis. 
The DOE negotiated several agreements with ilic EPA 
and CDH that address compliance with eiivironiiiziital 
regulations. scope o f  work, and timetahles tliiit require 
DOE compliance. The legal franiework t h i i t  csiablisli- 
es the scope and schedule for projects in tlic ER 
Program i s  the IAC. which was signed by ilic DOE. the 
EPA, and CDH on January 22, I99 I. EPAs Land 
Dispos;il Resirictions (LDRs) are addressed hy a 
FFCA, while the All' between the DOE ;ind ihe State 
of Colorado iniposes additional moniioring require- 
nients and requires xcelrration of  cleanup aciiviiies 
where contaiiiinaiion presents :I potentiiil threat t o  
human health or the environment. 

The IAG and its attachmenis address detnils on specific 
response requirements ihat niust IE iiict during the 
CERCLA and the RCRA processcs used to assess and 
remediate ideniilied IHSSs on or adjacent IO KFP. 
These 178 IHSSs liirvc heen grouped into 16 OUs 
based on cleanup priorities, waste type, and geographic 
location (Table 4- I). The IAG Statenlent of Work 
(SOW) provides details on ihe aciivities that int ist 
occur and the sequence of those aciiviiics to s:itisl'y the 
requirements of ihe IAG. During 1992. 27 IAC mile- 
siones were met on ihc original schedule or on exten- 
sion dates approved hy the regulatory iigcncies. Since 
the progrm's inception. X9 IAG milestones h;ive heen 
met: 68 on the original IAG schcdule date and 21 on 
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agcncy-approved cxtcnsion tl:lrcs. Rec:iusc o f  addcd 
rcquircmciils and incrcasctl scopc rccluircd to coniplctc 
ER work. nnd hccausc of  funding limitations and other 
issues. the DOE has approached the regulatory agen- 
cies 10 ;inlend the schcdulcs and inilcsloncs in the IAG. 
Thcsc ncgoliations are currently ongoing. 

The increasing importance o f  and management atren- 
lion to ER activilics were rcflecled in :I major reorgani- 
zalion ihal occurred in late 1992 in the former EGRrG 
Environnicntal Rcsloration :inn Waste Managemen1 
( I R W M )  organization. ER WLIS established as a scpa- 
rille organization with its own associate general manag- 
er. The structure of  ER i s  continuing to evolve into an 
orgmization designed lo address the significant tcchni- 
ciil, programmatic, and regulatory issues facing the 
OUs and orher ER projecrs. 

The Solar Ponds Pondcrete Project was also rcorga- 
nizcd in 1992 10 strengthen i t s  project m;inagemeni and 
coordination o f  technical activities. To dare. the 
Pondcrcre Project has shipped more than 9.000 blocks 
of  pondcrete to the Nevada Test Site (NTS). coinplctcd 
construction o f  rhrce I8,OOO-gallon-pcr-day evapora- 
tors. completed construction of three 500.000-gallon 
surge tanks for collection o f  interceptor trcnch watcr. 
and emptied Pond 207A. 

During the second half o f  1992. several enhancements 
were implemented lo correct identified deficiencies in the 
ER sample managcincnt process and in the Rocky Flats 
Environmental Dalahase System (RFEDS). Samplc 
management staff was enhanced. and the pool o f  quali- 
lied laboratories for radionuclide analysis increased by 
four. These efforts resulted in an increase in laboratory 
capacity, :I decrease in sample backlog. and in the case o f  
onc lahoratoly. a decrease in 1ahor:itory turnaround time 
from 120- I80 days to 6 1-75 days. 

The following sections descrihe the 16 OUs and 
address the major ilclivities conducted during 1992. 
Individual maps of  all OUs (Figures 4-1 through 4-16) 
are locaced a1 the end of this section. 
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Table 4-1 
Organintion of Individual Hazardous Substance Sites (IHSSsJ into Operable Unirs (OUs) 

QPerable Unft I MlvIdual Hazardom Substance SneS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

102, 1W. 104, 105.1. 105.2. 106.107. 119.1, 119.2. 130,145 

108. 109, 110. 111.1, 111.2. 111.3, 111.4. 111.5, 111.6, 111.7, 111.8. 112. 113,140, 153.154. 155. 183.216.2.216.3 

199. moo. 201,202 

101 

115, 133.1, 1~.2,133.3.133.4.133.5. 133.6. 142.10.142.11.209 

141, 142.1, 142.2. 142.3, 142:4. 142.5, 142.6. 142.7, 142.8. 142.9, 142.12, 143. 156.2, 165. 166.1. 166.2. 166.3, 
167.1, 167.2, 167.3.216.1 

114.203 

118.1, 118.2. 123.1. 135. 137. 138. 139.1. 139.2. 144. 150.1. 150.2. 150.3. 150.i. 150.6, 150.7. 150.8. 151. 163.1, 
163.2.172,173,1&6.1EE 

121, 122. 123.2, 124.1. 124.2. 124.3, 125, 126. 127. 132. 146. 147.1. 149, 159,215 

129,170,174.175,176.177. I E l .  182.205, 2C6,207.208.210.213.214 

168 

116.1, 116.2. 120.1. 120.2. 1~ .1 .136 .2 .  147.2, 157.2.187.189 

117.1, 117.2. 117.3, 128. 134. 148.152. 157.1. Iy1.169.171,186,190.191. 197 

131. 156.1. 160, 161. 162. IM.1.164.2.1M.3 

178.179.180.204.211.212.217 

185,192,193,194,195,196.197 

OU 1 - 88 1 HILLSIDE 
ASSESSMENT/REMEDlATION 

00 Description The alluvial groundwater at the 881 Hillside Area, 
located north of Woman Creek in the southeast section 
o f  RFP, was contaminated in the 1950s. 196Os, and 
1970s with solvents and some radionuclides. Naturally 
occurring uranium also is present in the area. The 88 I 
Hillside Area i s  almost 2 miles from the eastern. outer 
edge o f  the plant's buffer zone at Indiana Street, and 
poses no immediate threat lo public health because i t  i s  
contained within the plant's boundaries. The various 
IHSSs that make up OU I are k i n g  investigated and 
treated as high-priority sires hecause o f  elevated con- 
centrations o f  organic compounds in  shallow 

I55 
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groundwater and the proximity of the contamination to 
a drainage system (Woman Creek) that leads to an off- 
site drinking water supply (Standley Lake). The select- 
ed Interim Remedial Action (IRA) at OU I involved 
the construction of an underground drainage system 
called a French drain to intercept and contain contami- 
nated groundwater flowing from the OU I area. The 
contaminated water is treated at the Building 891 treat- 
ment facility. designed for this purpose, and released 
onsite intn the South Interceptor Ditch. The Remedial 
Investigation (RI) and Feasibility Study (FS) to deter- 
mine the final remedial actions are continuing in paral- 
lel with the interim activities. Depending upon future 
analyses, the lRAs may represent the final remedial 
action. 

A major accomplishment in the 88 I Hillside remedia- 
tion effort occurred in 1992 when construction of the 
French drain and treatment Pacility was completed. 
Calihration and systems operation testing inside 
Building 891 were completed in March, followed by 
treatment of contaminated groundwater beginning in 
May. Building 891 houses an ultraviolet (UV) perox- 
ide process to treat organics and an ion exchange sys- 
tem for removal of metals. Seeding, mulching, and 
revegetation of the French drain area was successfully 
initiated and completed during April and May. 

During 1992, a total of602.500 gallons of shallow 
groundwater was treated in the Building 891 treatment 
facility. 

Before treatment operations began, several field activi- 
ties were completed in 1992. Field work for a Phase 111 
RI began in August 1991 and was completed in 
January 1992. This RI implemented the detailed work 
plan approved by EPA and CDH. In the OU I Phase 
111 RI. 56 boreholes and 39 wells were drilled, and 23 
of the wells were completed as monitoring wells. 
Forty-six water samples, 280 soil samples, and 85 sedi- 
ment samples were collected and analyzed. and 46 
geotechnical samples were tested. The 14-volume draft 
RI report, including the Baseline Risk Assessment, was 
completed and submitted to the regulatory agencies on 
October 28. 1992. the extended IAG milestone date. 
The French Drain Monitoring and Mitigation Plan, 
with added scope, was approved by the DOE in June 
1992. 

. 
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OU 2 - 903 PAD, MOUND, 
AND EAST TRENCHES 
ASSESSMENT/REMEDIATION 

OU Description Contamination iit the 903 I’ad Area is largely attributed to 
the storage in  the 19.50s and 1960s of waste drums con- 
taining cutting oils and carbon fclrachloride ctintaminated 
with plutonium. The drum were removed in 1967 and 
1968; however, drums that had corroded :illowed h;u- 
ardous and radioxtive material to leak onto the surround- 
ing soil. Additional contamin:ition may h;rve resulted 
from wind dispetsion during drum removal and soil 
movenient activities when the  are;^ was covered with an 
asphalt pad in I969 to provide cont:iinnaent. In the 
19605, similar bilmls contaminated with uriiniuiii were 
stored at the Mound Area. I’reliininuy cleanup of the 

omplished in 1970, and the b m l s  
and material removed were packaged and shipped offsite 
as radioactive waste. The East Trenches Area was uscd 
for disposal of plutonium- and iir~iiiiiiii-~~~iit~aiaiinated 
waste and sanitary sewage sludge from 19.54 to 1968. 
Two amas adjacent to the trenches were used lor spray 
irrigation of STP eftluent. soiiie of which inay have h:ad 
contaminants that were not removed by the treatment sys- 
tem. 

A Phase I RI of OU 2 was initially completed in 1986. 
This was followed by an Interim Mensuresllnterim 
Remedial Action (IMlIRA) that provides for surface 
water in source areas of contamination to hc collected. 
[reared, and discharged to the surface water drainage. 
Operation of a field-scale trcatahility u n i t  for the South 
Walnut Creek drainage k g n n  in  May I99 I .  The effec- 
tiveness of the tre;atment process is hcing evaluated at 
three locations: the entrmce to the treatment kicility, 
several points within the facility, and the discharge 
points. After completion of the field-scale treatability 
tests. the unit is anticipated to remain in service until 
the final remedial action is operational. 

The single IMllRA originally pl;inneil for OU 2 was 
divided into two IRAs in FY90 as a result o f  puhlic 
review of the plans and following ;agrccinent among 
DOE, EPA, and CDH. One phase will collect and treat 
water from the South Walnul Creek drxinage; the other 
phase will do the same fur the Woman Crcek drainage. 
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The :illuvial portion of a Phase I I  RI, which will pro- 
vide data for the final remediation decision. was begun 
in September 1991 and completed in November 1992. 
A proposed schedule for the bedrock portion of the R1 
is currently under review by the regulatory agencies. 
In the alluvial portion of the RI, 48 boreholes were 
drilled, I I I wells were drilled and completed as moni- 
toring wells, 5 surficial soil trenches and 20 surficial 
test pits were completed, and 135 water samples and 
625 soil samples were collected and analyzed. 

The OU 2 South Walnut Creek Surface Water lM/lRA 
Decision Document was approved by the EPA and 
CDH in May 1991: Phase 1 of this project, which 
began in May 1991, includes the collection, storage, 
and treatment of surface water for removal of organics 
using granular activated carbon (GAC). Phase 11 of 
this IRA, which added a radionuclides removal system, 
was completed in April 1992. By the end of 1992, the 
Phase I and Phase I1 systems successfully collected, 
treated, and discharged approximately I I million gal- 
lons of surface water. 

The concept for a subsurface vapor extraction IRA for 
OU 2 was approved by the EPA and CDH. The final 
Subsurface Interim Measuresllnterim Remedial Action 
PlanEnvironniental Assessment (IMIIRAPEA) was 
submitted in August 1992. This proposed subsurface 
IMORAPEA will he conducted on an area located 
north of Woman Creek that encompasses the 903 Pad, 
the Mound Area, and the East Trenches Area of OU 2. 
This interim action will identify and evaluate IRAs for 
removal of residual free-phase VOC contamination 
from three distinct subsurface environments at OU 2. 
Each of the proposed VOC-removal actions involve 
in s i ru ,  vacuum-enhanced vapor extraction technology. 
The IRAs are proposed for the collection of informa- 
tion that will aid in the selection and design of final 
remedial actions that address subsurface, residual free- 
phase VOC contamination at OU 2. The pilot test plan 
for the first stage of this project was delivered to the 
regulatory agencies on Octoher 29. 1992. the IAG 
milestone date. The system will employ in siru. vacu- 
um-enhanced vapor extraction to treat soils in the 
vadose zone in OU 2 IHSSs for volatile organics. 
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OU 3 - OFFSllE A REA 
ASSESSMENT 

OU Description ou .emedial activities are divided into two main 
categories. In the first category, the IAG directs activi- 
ties according to CERCLA. This involves assessment of 
contamination in offsite IHSSs. The second category 
responds to a 1985 settlenienl agreement among DOE, 
former plant operators Rockwell International and the 
pow Chemical Company, local governments, and pri- 
vate landowners. The 1985 Settlement Agreement 
requires remediation actions to reduce plutonium con- 
centrations in areas adjacent to the eastern boundary of 
RFP. Remedial activities in response to the settlement 
agreement (deep disc plowing) began in 1985. The soil 
disturbed by remediation is heing revegetated with limit- 
ed success. The overall schedule for this activity is 
determined by the year-to-year success of the revegeta- 
tion effort and requirements of the landowners. 

The Historical Information and Preliminary Health Risk 
Assessment Report and Past Remedy Report for OU 3 
were completed and approved by the DOE and the regu- 
latory agencies in FY91. The Past Remedy Report 
details the history of the remedy ordered by the United 
States District Court pursuant to the Settlement Agree- 
ment, the implementation of the remedy, and the effec- 
tiveness of the remedy. The Final Historical Information 
Summary and Preliminary Health Risk Assessment 
Report provided known data describing contamination 
within three offsite reservoirs: Great Western Reservoir. 
Standley Lake Reservoir, and Mower Reservoir. 

Draft and Final Offsite Area R R R l  Work Plans were 
delivered to EPA and CDH in 1991. l h e  revised final 
RI Work Plan was approved by the regulatory agencies 
on March 17, 1992. RI field work began in May 1992, 
although some field work activities were delayed by the 
inability to access privately owned offsite lands. 

ER initiated offsite reservoir sampling and soil trenches 
at the three nearby reservoirs. Sediment sampling of 
Great Western Reservoir occurred in May, followed by 
shoreline sampling of Standley Lake in June. Environ- 
mental Evaluation (EE) work was completed October 
23. 1992. To date, 250 of 290 planned soil samples, all 
230 sediment samples, I I O  of 124 water samples, and all 
180 biota samples were collected and sent to analytical 
laboratories for analysis. 

c 
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OU 4 - SOLAR PONDS 
ASSESSMENNT 

OU Description OU 4 i s  comprised o f  five solar evaporation ponds: 
207A, 2078 series (north, center, south), and 207C. 
Beginning i n  the late 1950s and continuing until 1986, 
the ponds were used to store and evaporate low-level 
radioactive process water containing high concenlra- 
lions o f  nitrates and treated acidic wastes. The sludge 
and sediments that resulted from the process were peri- 
odically removed and disposed at thc NTS. 

As technology improved through the 1960s and 1970s. 
the ponds were relined with various upgraded materi- 
als: however, leakage from the ponds into the soil and 
groundwater was detected. Interceptor trenches were 
installed i n  197 I to collect and recycle groundwater 
contaminated by the ponds and to prevent natural seep- 
age and pond leakage from entering North Walnut 
Creek. In 198 I ,  these trenches were replaced by the 
current and larger interceptor trench system. which 
recycles approximately 4 million gallons of  ground- 
water a year hack into the solar evaporation ponds. 
Presently. only the 2078 north solar eviiporation pond 
receives contaminated groundwater collected by the 
interceptor system. 

The ponds are RCRA interim status regulated units that 
are currently under closure. To proceed with remedial 
iiicasures and characterize the level o f  contamination at 
the site, approximately 8 million gallons of  excess liquid 
in the ponds must be removed. The removal of this liq- 
uid and the redirection and treatment of the groundwater 
by the interceptor trench system were the focus of  IRA 
activities that were initiated i n  1992. 

DOE'S proposed cleanup action involves an initial par- 
tial closure of the ponds to eliminate the flow of hamiful 
contaminants into groundw;iter and soil. The method of 
action calls for evaporation of  the pond water llnd sludge 
removal. Sludge removed from the ponds and solidified 
with Portland cement (referred to as "pondcrete") wi l l  
eventually k transponcd to the NTS. 

The ponds wil l  be dewatered by natural evaporation, 
elihanced natural evaporation, ;rnd forced evaporation. 
011 4 received signilicantly increased attention during 
1992. illustrated hy thc complete reorganization and 
expansion of tlic Pondcrete Project Office. The new 
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organization is now staffed with a sufl'icient number of 
dedicated personnel to manage a l l  thc critical aspects 01 
the project. 

The Final RFVRI Work Plan for OU 4. submitted IC) tlic 
regulatory agencies on November 7-6. 1991, the IAC; 
niilestone date, was granted conditional approval in 
May 1992, allowing lield activities to hegin in tlic 
Protected Area (PA). The RFllRl subcontr;ict t o  iinple- 
nient the work plan was awarded. mohilization hcgnn 
i n  Novemkr 1992. and lield work began in Deccnihcr. 

Ground Penetrating Radar and Radiation Surveys were 
completed in Pond 207A; two 12- to 15-foot boreholes 
were completed inside the PA, and soil s;iniptes were 
collected and forwarded to ;inalytical laboriitories: 
FIDLER (Field'lnstrument I'or the Ilctcction of  Low- 
Energy Radiation) surveys in the buffer zone neiirctl 
completion; and horrhole locations i n  thc hul'fer zone 
were marked and cleared by EGdG Consiruction 
Management. 

' 

Other significant activitie. oniplishcd include con- 
tinued repackaging o f  deteriiifiiteil pondcrete and s:ilt- 
crete blocks; waste characterization lor pontlslutlgc. 
pondcrete. and saltcrete: formulation i)f  the RFP W : I S I ~  
Certification Plan. which i s  in liniil rcvicw; coliiplction 
of ;I request for change to interim stiitus to i i ic~~r~ior: i tc 
the processing of pondsludge into the RFP KCKA oper- 
ating permit; construction completion o f  three 18,(KH)- 
gallon-per-day evaporators in Building 9 IO: ;tnd coni- 
pletion o f  three 500,000-gallon niodulw tiinks t o  tunc- 
lion as surge tanks in collecting Interceptor Trench 
water at a rate o f  4 million gallons per year. 

Pond 207A was eniptied during 1992. arid the Ih l / lKA 
for the construction and operation of the Building 910 
evaporator was approved. In ;itldition. the w;iste ;inaly- 
sis plan for Pond 207C and clarilier wiis completctl ;ind 
submitted to NTS for review. it 1lc;ilth and Salcty P1;iii 
was completed, and S:ifety Analysis Reports (SARs) 
for the pondsludge processing. Building 9 IO. and 
mixed waste storage on  thc 750 and 904 pads wcrc 
completed and started DOE review. 

. 
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OU 5 - WOMAN CREEK 
ASSESSMENT 

OU Description 

OU 6 - WALNUT CREEK 
ASSESSMENT 

OU Description 

OU 5 consists o f  several IHSSs within the Woman Creek 
dminage. including Dctention Ponds C- I and C-2. Two 
additional surface disturbances have been identified, one 
located south of IHSSs 133. I - 133.4 and one located 
west of IHSS 209. These last two sites were included in 
the OU 5 Work Plan. 

A Final Phase I RFI/RI Work Plan submitted to the EPA 
and CDH in  December 1991 received conditional 
approval i n  February 1992. allowing field work to begin. 
The RFURI investigates and defines the site physical 
characteristics, defines the sources o f  contamination, and 
describes the nature and extent o f  contamination. I n  
addition to the RFVRI, two Technical Memoranda fur- 
thcr defining requirements o f  the work plan were 
approved by the regulatory agencies and implemented. 
The Final Health and Safety Plan was also completed. 
Three o f  I 4  mbnitoring wells were completed, and 12 of 
the planned 48 surface water and pond water samples 
were collected. Eight b r i ngs  were completed. and all of 
the 13 stream and pond sediment samples were taken 
and forwarded to laboratories for analysis. The sched- 
uled magnetic .and electromagnetic geophysical survey 
of  IHSS I33 was completed. and a High Punty 
Germanium (HPGc) radiation survey and EE field work 
were implemented and continued during 1992. 

OU 6 consists of IHSSs within the Walnut Creek 
drainage. Thirteen additional groundwater monitoring 
wells wi l l  be installed throughout OU 6 to monitor the 
alluvial aquifer. Five hedrock groundwater monitoring 
wells will be installed in the vicinity o f  North Walnut 
Creek to characterize the hedrock aquifer. and nine addi- 
tional hcdrock groundwater monitoring wells may he 
installed in the vicinity o f  the A-series ponds. 

Sediment samples are proposed to be taken along each 
stream segment on North and South Walnut Creeks 
where existing data are insufficient to characterize the 
scdiments adcqualcly. Elsewhere within the OU 6 
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OU 7 - PRESENTLANDFILL 

OU Description 

drainage there is  suflicienl inforni:ition :ihiut the scdi- 
ments leading ton reduction in thc nunihcr o f  sampling 
locations. Surface-soil s:nnpling was modilietl for the 
Triangle Area (IHSS 165) and the Old Outfall Area 
(IHSS 143) to enable sampling o f  the original surface 
area by borings through the overlying fill. 

During 1992, revisions to the Final Phase I RFI/RI Work 
Plans were completed and conditional ;ipproval was 
received from the regulatory agencies in February. Field 
work bcgan in September with surface soil sampling 
completed in Octohcr for IHSSs 167.1 and 167.3. The 
soil gas survey of IHSS 165 also wiis completed in 
Octoher. Seven monitoring wells were completed in 
1992, while all 52 surface water samples and 50 pond 
sediment samples were taken. Forty-eight of 105 b r -  
ings also were completed and sampled. A l l  geophysical 
surveys were conipleted. 

Field activities implementing the OU 6 Work Plan wil l  
continue in 1993. The Draft Phase I R F l R l  Repr t  is 
scheduled to be suhmitted to EPA on August 4. 1993. 

The Present Landfill. OU 7. is located north o f  the plant 
complex on the western edge of ;in unnamed tributary of  
North Walnut Creek. OU 7 is comprised o f  two IHSSs. 
IHSS I14 includes landfill waste and leachate at the 
Present Landfill. soils hcneath the landfill potentially 
contaminated with leachate, and sediments and water in 
the East Landfill Pond. IHSS 203 contains ptential ly 
contaminated soils at the Inactive Hazardous Waste 
Storage Area. The Present Landfill began operations in 
August 1968 and was originally constructed to provide 
for disposal of RFP's nonradioactive and nonh:izardous 
wastes. In Septeinhcr 1973, tritium was detected in 
leachate from the landfill. Extensive investigations con- 
ducted in the mid-1980s on the waste k i n g  disposed at 
the landfill suhsequently led to the identification o f  haz- 
ardous wastes and hazardous constituents. Although 
currently operating as a nonhazardous sanitary landfill, 
the facility i s  considered to be an inactive hazardous 
waste disposal unit,undergoing RCRA closure. 

The Draft and Final R F I R I  Work Plans for OU 7 were 
completed on the IAG schedule dates, and conditional 
approval was received from the regulatory agencies in 
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OU 9 experienced a significant scope increase in April 
1992 when 20 I HSSs were added to the work plan from 
other OUs. Fourteen IlISSs were added from OU 8, 
three from OU IO, and one each from OUs 12, 13. and 
15. The Health and Safety Plan, Implementation Plan, 
and Field Sampling Plan were developed during 1992. 
Work will continue on OU 9 during 1993. The next 
IAG milestone, the Draft RFI/RI Report, is scheduled 
for suhmittal in April 1994. 

00 10 - OTHER OUTSIDE 
CLOSURES ASSESSMENT 

OU IO is comprised of IHSSs scattered throughout the 
plant that consist of various hazardous waste units. 
Five of the IHSSs are located in the PA, two are in the 
buffer zone near the Present Landfill, and the remain- 
ing are located near various buildings throughout the 
plant. The types of wastes identified at these sites 
range from pondcretelsaltcrete storage and drum stor- 
age, to a utilization yard where waste spills occurred. 

The Draft Final RFVRI Work Plan was submitted to the 
regulatory agencies on May I ,  1992, and conditional 
approval was received in September. The primary 
components of the Work Plan include a Field Sampling 
Plan (FSP). Baseline Risk Assessment Plan (BRAP), 
and an EE Work Plan. 

Ou 1 1 - WEST SPRAY F/ELD 
ASSESSMENT 

The West Spray Field is located within the RFP proper- 
ty boundary immediately west of the main facilities 
area. The West Spray Field was in operation from 
April 1982 to October 1985. During operation. excess 
liquids from solar evaporation ponds 2078 north and 
center (containing conlaminated groundwater in the 
vicinity of the ponds and treated sanitary sewage emu- 
ent) were pumped periodically to the West Spray Field 
for spray application. l h e  spray field boundary covers 
an area of approximately 105 acres, of which approxi- 
mately 38 acres received direct application of haz- 
ardous waste. 

The Final RFllRl Work Plan was submitted to the regu- 
latory agencies on January 2. 1992. and conditional 
approval was received on May 26, 1992. The RFIRI 
process will entail field studies to determine the pres- 
ence and levels of hazardous constituents in soil and 
groundwater. 
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OU I2 THROUGH OU 16 The following OUs consist of lower priority areas for 
which various remedial activities will continue during 
1993. 

OU 12 - 400/800 Area. Contamination in the OU 12 
area originates from cooling tower ponds, chemicals 
from fiberglass.operations, leaks. and multiple solvent 
spills that may have contaminated the soils with VOCs 
and other organics, metals. and acids. The Draft Phase 
I RFURl Work Plan was submitted on May 8. 1992. 
revised in  response to agency comments, and resuhmit- 
ted on December 18, 1992. 

OU 13 - 100 Area. OU I3 comprises chemical storage 
areas, an underground tank. waste destruction areas, a 
valve vault, and locations where minor leaks or spills 
occurred. The soil has received VOCs and other organ- 
ics, depleted uranium, acids, caustics. and metals from 
these IHSSs. The Draft RFVRI Work Plan was submit- 
ted on May 15, 1992, and the final was submitted on 
October 12, 1992. The Field Sampling Plan was 
revised to provide more comprehensive surficial soils 
components, and the CDH requested an increase of sur- 
ficial soil sampling from 54 to 130 samples. 

OU 14 - Radioactive Sites. OU 14 consists of storage 
areas for radioactive soils removed from near the radio- 
logical operations buildings. A Draft RFVRl Work 
Plan was submitted on June 26, 1992. and a final on 
October 19, 1992. EPA approval is pending. 

OU 15 - Inside Building Closures. OU 15 includes 
structures within buildings where hazardous materials 
were stored or processed. Types of waste include oils, 
coolants, and solvents containing chlorinated hydrocar- 
bons, and waste paints and waste metals contaminated 
with solvents. Hazardous constituents include chlori- 
nated solvents, beryllium, and uranium. The draft 
work plan was submitted on June I ,  1992, and the final 
work plan was submitted on October 26. 1992. 
Conditional agency approval, with comments, was 
received on December I I ,  1992. 

OU 16 - Low Priority Sites. OU 16 covers miscella- 
neous leak and waste treatment sites that are considered 
the least likely to cause health or environmental prob- 
lems. The soils at these sites may have been contami- 
nated by organics, solvents, and nickel carbonyl. A 
draft No Further Action Justification (NFAJ) document 
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was submitted on March 5 .  1992. and a final on July 
30, 1992. The document provides technical justifica- 
tion lor no additional investigation or remediation at 
seven individual IHSSs. Agency review i s  continuing. 

SITEWIDE ACTIVITIES 

Sitewide Treatability Sfudies 

Environmental Sample 
Management 

Sitewide activities include several tasks that encompass 
a wide variety of plans, procedures, reports, studies. 
and other activities required by the IAG and that apply 
to RFP environmental restoration activities in general. 

The Sitewide Treatability Studies Annual Report. an 
IAG milestone scheduled for delivery to EPA and CDH 
on March 8, 1993. continued development during 1992. 
The mnual report includes a summary o f  the status o f  
each o f  the sitewide projects, ii literature review o f  new 
and emerging technologies, and a summary of other 
relevant environmental projects at RFP. 

The RFP Environmental Science & Engineering (ESE) 
group is  working with Technology Development and 
the Los Alanios Technology Office (LATO) to develop 
a Technical Task Plan ( ITP)  to study Plutonium 
Soluhiliution for Remediation Applications. The pur- 
pose of this TTP is to develop an understanding of the 
soil chemistry at RFP and the relationship to how plu- 
tonium is found in the RFP soils. The I T P  wil l  be suh- 
tnitted to LATO. 

The following Sitewide Treatiihility Studies activities 
began o r  were in process during 1992: Physical 
Separation, Chemical Separation, Potassium Ferrate 
Precipitation, Adsorption, Colloid filter polishing 
method. Plasma Melter, Solar Detoxification, Annual 
Report preparation. pondcrete evaluation report, hiore- 
mediation literature search and technical proposal 
preparation. colloid studies, flow pump testing. seep 
study, and the acquisition o f  an Inductively Coupled 
Plasma - Mass Spectrometer (ICP-MS). 

Several enhancements were implemented in 1992 to 
correct identified deficiencies in  the ER sample man- 
;igetncnt process and in  the RFEDS. Sample manage- 
ment staff was increased, and the pool o f  qualified lab- 
oratories for  radionuclides analysis was increased by 
four. These efforts resulted in an increase in laboratory 
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capacity and a decrease in sample backlog. Cost man- 
agement o f  the large ER sample analysis budget was 
addressed. The ER stall' is  working with EGBG 
Procurement. Accounting. and Central Planning to 
develop a customized system for  handling ;rn;ilysis 
accruals and invoices so th:it ;iccitrate. up-to-d;ite 
charges arc assessed against ER projects lor s;miple 
analysis. 

Community Relations Plan The Community Relations Plan (CKP) wi~s ;ipproved 
by EPA and CDI I  and issued in Ikceiiihcr 1991. Al l  
requirements associated with the CRP were conipletctl 
on schedule during 1992. Miijur ;ictivitics conipletetl 
during 1992 are provided below. 

Monthly coordination meetings continued to he, 
held with the EPA and CDII. 

Six Environmental Restoration Update ncwslctters 
were issued to the public. 

Four quarterly public informalion meetings. as 
required by the IAG. were conducted in 1992. 

A Technical Review Group (TRG). colnposctl of 
representatives from local inunicip;iliiics and loci11 
environmental groups, met monthly to provide puh- 
lic input on draft work plans :id other tlocunients. 

Al l  required documents were pl:icetl in the Rocky 
Flats Public Reading Room and other public reposi- 
tories. 

As required by thc CRP, numerous tours. presenta- 
tions. and brielings were conducted during the year. 

* 

Groundwater Monitoring A comprehensive groundwater monitoring program that 
began at RFP in 1986 was expanded signi1ic;intly in 
recent yeus. Seventy new wells were added in 19x6 to 
the existing 30 wells; 311 ;idditional 67 wells were added 
in 1987; and 160 wells werc ;idded in 19x9, hringing the 
total to 260 wells after some older wells were ahm- 
doned. In 1991, approximately I S 0  new wells were 
xlded. and in 1992, approxitii:iiely 30 new wells from 
the OUs I and 2 drilling progranis were ;aldcil. hringing 
the total to 430 wells. Al l  wells arc simpled quarterly. 
In 1)eccinlxr 1992. EG&G and DOE presented ;I pro- 
pos;il to EPA and CDt l  for ;I three-pllasc well evaluatioli ' 
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program. This proposal woultl iillow the discontinuance 
of routine monitoring at ccnain wells that are not provid- 
ing new data. This would help conserve funds for new 
wells entering thc program through OU characterization 
iictivitics. 

Administrative Record CERCLA and the IAG require that an Administrative 
Record (AR) he established for the ER Program. The 
AR is required to document the hasis for response selec- 
tinn and adequacy of response selection for the cleanup 
of 11-ISSs as well as to serve as a vehicle for public par- 
ticipation in the selection of the response action. 
I’reliminary scheduling and organization of the AR 
hcgan in 1990. The first AR index was compiled in 
I>eceniher 1990, and a total o f  seven indexes were deliv- 
ered l o  the regulatory agencies since 1990. In November 
1991, microfiche reader/printers were purchased and 
placed in the four public repositories for public use in 
viewing the AR microfiche: the first set of microfiche 
was installed in the puhlic repositories in February 1992. 
A total of 1,907 documents are currently included in the 
AR (90.634 pages processed). The number of  docu- 
nients processed for inclusion in the AR during FY92 
totaled 1,567 (75.324 pages processed). The AR 
Screening and Processing Procedure was completed and 
approved on Decemher 4, 1992. 

- 

Historical Release Report The Historical Release Report (an IAG milestone) was 
prepared. and the final draft was delivered to the regula- 
tory agencies on June 3. 1992. The Historical Release 
Report documents all contaminant spills and releases at 
RFP since the heginning of plant operations. 
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Figure 4-7. Operable Unit 7 - Present Landfill 
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.Figure 4-8. Operable Unit 8 - 700 Area 
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Figure 4-9. Operable Unit 9  original Process Waste Lines 
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Figure 4-10 Operable Unit 10 - Other Outside Closures 
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Legend 
Security Fence 

Individual Hazardous 
Substance Sites 

Figure 4-15. Operable Unit 15 ~ Inside Building Closures 

Figure 4-16. Operable Unit 16 - Low Priority Sites 

5. External Gamma 
Radiation Dose 
Monitoring 
Nancy M. Daugherty 
Michael R. Klueber 

I 

Dose Monitoring Program and provides 
results of the TLD meosurernents 
recorded during IW2. 
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OVERVIEW 

c 

KFP activities emit relatively little penetrating g a m ~ i ~ a  
radiation to which the ptihlic iniglit he cxposcctl. The 
iiiost important potential swrcc ( 1 1  rxliiition d ~ i s c  to the 
puhlic from RFP activities i s  alpli:~ r;idiation 11i;it could 
potentially result from inhiil;ition or ingestion of pluto- 
nium. americium, or iirilnitiiii. Alth~iiigli ;ilpIi:i riidia- 
tion i s  the niost iniportniit swrcc of rxli;ttion dose to 
the public from plant activities, KFP iii;iintiiins ;I net- 
work of tlieriiiolumincscciit hsiiiictcrs t'Tl-l>s) on tlie 
plantsite, at tlie plant's periiiictcr, and in area coiiiiiiiini- 
ties to measure cxtcriial penctrating g:;iiiiiiia r:idiation, 
Gamma radiation iiiciisured as piin o f  the K I T  progmni 
i s  primarily froiii naturally cxcurring cosmic and pri- 
mordial sotirces. 

- i  

i 

TLDs contain a Iuiiiincscent ni;itcriiil 11i;it ;ihsorhs cner- 
gy from exposures to ionizing radiation. Wlic~i the ' 

TLD is later Iieiited under controllcd conditions. h e  
energy is released ;is visilile light. This light i s  IIIC;I- 

sured and can be used to indic:lte the cxtcrn:iI g;i~iiiii;i 
radiation dose 11i;it 3 person could receive under the 
sanie exposure conditions. 

RFP has S I TLD iiionitoring locations with rcpIic:itc 
TLDs at each location. The ncwcst lmxiiioii ; i t  tlic 
Standley Lake Lihrary i s  pirt  of the Coiiiiiiiinity 
Radiation Monitoring Program (CoiiiR;itl). ' I l i ih leu- 
tion was inirnitorcd for the last three qtixtcrs of 1993. 
Five of  the 5 I TLD locations arc within Ihiilding 123 
at KFP, the laboratory in which the TI.lh ;ire pIcp;ircd 
and read out. A l l  live lociitions arc inclutlctl iii tl ic 
reponed onsite tlata. In atltlition. c:icIi location i s  
reponed separately. 

During 1992, a11 TLDs wcrc replaced following ;in 
exposure period ol'approsini;itcly 3 iiionths. The 
TLDs are placed :it 22 locations within the m i i n  
plantsite, including tlie S 1oc:itioiis within I3uilding I 2 9  
(I'iFure SI). hlci~surcmcnls iilsti arc 111' 1 ' ' .I(  L .I1 I 6  
periiiieter locations 2 to 4 Iiiilcs from the center of K f P  
(Figure 5-3) ;ind in 13 coniinuiiities l ~ ~ c ; i t c ~ l  within 30 
miles of RFP (Figure S-3). T h e  'IIXh arc placed 
approsiiiuwly 3 feci ahovc ground level. 

I n  19x3. conversion Irnni ihc Ilarsliaw '1'1-1) system to 
ii I'misonic rl'l-ll systcni wi~s initiatctl ;it KFP. For one 
coniplcte ciilciii lx year. twti 'I'I.Ds tit' c;icIi type were 
used ;II c;icli iiioniloring location, Siiicc IWJ, only 
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I Legend 

Figure 5-1. 22 TLD Locations within the Main Facilities Area 

Panasonic TLDs have beenmed. It  was determined that 
i i  statistically significant difference in response exists 
hetween thc two systems. To compare Panasonic TLD 
data from 1984 through 1990 with the Harshaw system 
data reponed prior to 1984, i t  is necessary to multiply 
the Panasonic results given in  Tahle 5-1 by I .046. 

During 1991, new processing hardware and software 
were acquired for the Panasonic readers. A new multi- 
tasking. multi-user compotcr system that allows simul- 
taneous data accumulation from several readers, as well 
as concurrent data processing. was put into service. 
l'his advanced systcm uses a new whole body dosimc- 
ter hadgc algorithm and new TLDs. The system, called 
the VAX/ISA system, passed rigorous DOE Iahoratory 
;iccretlitation testing during thc'yeur and was recom- 
inendcd for accreditation. 

During thc first 4 months of the year. sets of TLDs 
from hoth the old and the new system were deployed i n  
all of the cnvironmcntal monitoring locations. A statis- 
tically significant difference exists hetween the results 
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Figure 5-2. 16 TLD Locations Within a 2- to 4-Mile Radius of RFP 
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RESULTS 

I I X A  

(I:II:I froni 111c f o ~ r  qtI;Iricrs of 1 ~ 2 .  l'hcsc v;~Iucs ~irc 
l l ic i i  niiilliplicd hy 365.25 10 olrkiiii yearly ~ o t a l s .  

111 prcvioiis ; i i i i iu ; i l  reports. l l ic ;iiiiiii:il mcasurcd dose 
was rcpniIcd will1 ii 95 pcrccnl cnnfidencc lcvcl on the 
iiican. using Ihc s1;ind:iriI crrw of the nic;in, calcula~etl 'r 
froin (lie v;iri;inee of Ihc indivitlual nieasurctl values. 
Hcginning in 19x5. l l ic 95 pcrccni confidence in~crvi i l  
on a n  individual clhscrv;ilion within e x h  loc;ilion tale- 
p r y .  c;ilcul;itcd :IS I .% siand:ird deviations, W;IS adtlcd 
lo  l l ic  rcpori. This I:ittcr inlerval iii:iy he ~ isc t l  Ibr 
assessing the variahility of (l ie individual Inciition Inca- 
stirciiicnis wilh ;I location calcgory. 

The 1992 cnvironincntal nieiistlrcnicnts using TLDs arc 
summarized in Table 5- I .  'fhc ;werage annual close 
cqtiiwlents. as nic;istIrcd onsiic. in the perinielcr envi- 
ronnicn1s. antl in Inc;il cnninitiiiitics. werc 121, 105, 
e n d  120 nirciii (1.21, 1.05. antl 1.20 milliSicvcrts 
IinSvl). respectively. These viilucs ore similar to rhnsc 
reptrrtcd hy llic National Council on Radiation 
Protection ;inti Mc;isurciiienis (NCKP) for huckground 
g;iniiii;i I.;idialion in Ihc Dcnvcr iircii. l h c  NCRP 
reporled ; i n  annu;il rmgc of I25 10 I90 nircm (I .25 to 
I .90 tiiSv) (NAX7h). The aver;ipc :innual dosc equiva- 
lent hy monitoring Iocaiinn i s  prnvitlcd in Rihlcs 5-2, 
5-3. illld s-4. 

, 

Table 5-1 
Environmental Thermoluminescent Dosimeter Measurements 

Mean Annual 95% Confidence 95% Confidence 
Location Number of Number of Measured Dose Interval on the Interval on an Individual 
Category Localions Measurements Mean fmrem)' Measurement fmremlb 

Onsile 22 176 121 t4 + 52 
Perimeter 16 128 105 f2 i21 
Community 13 100 120 f3 f.47 

a. 
b. 

Calculated as 1.96 standard devialions 01 Ihe mean. 
Calculated as 1.96 standard deviations 01 the individual measuremenls. 
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Table 5-2 
Onsite Environmental TLD Measurements' 

kQ&g! Awraae fmrem) Standard kvlaliorj 
2 131 25 
3 
4 
5 
6 
7 
8 
9 
10 
50 
51 
52 
53 
54 
55 
56 
134 
135 
136 
137 
tA 

R133 

104 
99 

118 
179 
117 
122 
131 
105 
120 
105 
106 
106 
119 
138 
109 
1 14 
I22 
130 
I19 
142 
114 

26 
35 
33 
93 
66 
45 
33 
57 
37 
21 
45 
56 
22 
21 
47 
47 
61 
33 
44 
v 
a 

a. Average mrem 121 
1.96 standard deviatim of Ihe individual measurements I 52 
1.96 slandard deviations 01 the mean = 4 

Table 5-3 
Perimeter Environmental TLD Measurements' 

LQM!Q!! 
18 
26 
27 
28 
32 
33 
34 
35 
36 
37 
38 
39 
81 
02 
tu 
84 

Averaaehm 
101 
110 
111  
110 
113 
124 
I19 
109 
98 

103 
1 05 
96 
105 
91 
94 
99 

%ndard Devlatlon 
59 
24 
30 
40 
23 
20 
a 
30 
42 
39 
37 
55 
29 
69 
76 
37 

a. Average mrem = 105 
1.96 standard deviations 01 the individual measurements = 21 
1.96 standard devialions of Ihe mean = 2 
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Radioactive materials included in estimating radiation 
dose to the puhlic froni RFP activities are plutonium. 
uraniuiii. americium, and tritium. Plutonium and 
americium in RFP environs are the combined result of 
residual fallout deposition from global atmospheric 
nuclear weapons testing and releases from the plant. 
Uranium, a naturally occiirring elenlent. is indigenous 
to many parts of Colorado and i s  used in  RFP opera- 
tions in various isotopic ratios. Tritium. which is hoth 
naturally occurring and produced artificially. is soiiie- 
times handled in RFP operations. 

In the dose assessment performed for CY92. internal 
exposure to alpha radiation emissions from water 
ingestion of plutonium. uranium. and ainericium is the 
primary contrihiitor to the projected radiation dose. 

The I992 radiation dose assessment includes modifica- 
tions to assumptions used in  pre-1991 annual site envi- 
ronmental reports for potential pathways o f  exposure to 
the public. The 1992 asstiinpiions are intended to 
reflect potential exposure conditions more accurately. 
In pre-1991 annual RFP site environmental reports. the 
approach taken for dose assessment was extremely 
conservative, hased on assumptions for a hypothetical 
individnal that would tcnd to iiiaximize the resulting 
dose estimate, hut which were known to be unrepresen- 
tative o f  actual living habits in the RFP area. DOE 
Order 5400.5 encourages the use o f  more realistic, but 
s t i l l  conservative, approaches to dose assessment. The 
approach docuinented in this 1992 report is believed to 
be more re:ilistic than in previous reports in reflecting 
actual residential areas and pathways of exposure in the 
RFP vicinity. However, the 1992 report approach con- 
tinues to einploy conservative assumptions o f  intake 
rates, exposure duration, and solubility o f  radioactive 
contaminants. Adding to the conservatism i s  the lack 
o f  subtraction of backgrnund (non-RFP related) contri- 
butions of radioactive contaminants in air and soil con- 
centrations and in water concentrations for radionu- 
clides other than uranium. 

The assumptions made for the water ingestion pathway 
also continue to be conservative. The source o f  poten- 
tial water ingestion,. Pond C-2 discharges. was chosen 
to provide an upper bound to radioactivity concentra- 
tions for water ingestion, although i t  is known that no 
individual is actually using Pond C-2 as a drinking 
water supply at this location. Throughout 1992. RFP 
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the type and cncrgy of the ionizing radiation involved. 
One millirem of dose equivalent from alpha radiation 
would have the same hiological effectiveness on a par- 
ticular org;in as one inillirein of dose equivalent from 
gamma radiation. Dose equivalent can be calculated 
Ibr the whole hndy when there is uniform irradiation of 
;dl tissues, or for individual organs when selected tis- 
sues are irradiated nonuniformly. 

In 1985. DOE adopted radiation protection standards 
for the public hased on the concept of EDE. The 
December 15, 1989, EPA NESHAP standards also 
incorporate EDE as the basis for radiation protection 
for the public from airborne emissions of radioactivity. 
Previously, whole body dose equivalent and individual 
organ dose equivalent, as described above, were used 
for this purpose. The following dose assessment for 
1992 uses EDE as the basis for radiation protection of 
the public, but i t  includes some individual organ dose 
equivalents for comparison with previous RFP annual 
reports. 

EDE is a means of calculating radiation dose that 
~ I I O W S  comparisons of the total health risk of cancer 
nioriality and serious genetic effects from exposures of 
different types of ionizing radiation to different body 
organs. EDE is calculated by first determining the dose 
equivalent to those organs receiving significant expo- 
sures, multiplying each organ dose equivalent by a 
health risk weighting factor, and summing those prod- 
ucts. The health risk weighting factors used in  the cal- 
culation of EDE normalize the risk against a whole 
body radiation dose. Therefore, the health risk (from 
cancer mortality and genetic damage) that is associated 
with I mrem of EDE is comparahle to the risk associ- 
ated with I mrem of whole hody dose equivalent. 
Likewise. I inreni of EDE from natural background 
radiation would have the same health risk as I mrem of 
EDE from artificially produced sources of radiation. 
regardless of which organ(s) receives the dose. 

I 
i 

. t  

I 
I 
i 
i 

Radjoactivify Concentration Radioactivity concentrations or source terms used in 
calculating dose can he determined from actual sam- 
ples and measurements in  the environment taken at the 
locations of interest. Alternatively, for airborne releas- 
es. these concentrations can be calculated by modeling 
the atmospheric dispersion of air emissions from huild- 
ings and contaminated land areas. 

Rocky Nats P/anl 
Site Environmental Report for I992 

In  thc following dose assessment. actual environmental 
measurenients near locations of interest are used to 
determine compliance with the DOE radiation standard 
for all pathways. These nieasurements are used to cal- 
culate annual average concentrations of radioactive 
materials in  air and soil at the RFP boundary and for 
the water pathway at the Pond C-2 discharge point. 

As required in federal regulation 40 CFR 61, an EPA- 
approved computer code is used to determine compli- 
ance with CAA NESHAP radionuclideemissions stan- 
dards for the air pathway only. The EPA-approved 
code, CAP88-PC. includes air dispersion modeling of 
measured air emissions from buildings and contaminat- 
ed land areas, as well as dose conversion factors for 
calculating final radiation dose. 

___.___ ---__ 

Intake Rate or 
Exposure Time 

Radiation Dose 
Conversion Factors 

Intake rates of radioactive materials used to represent 
air inhalation and water ingestion for I year are pre- 
scribed by the DOE (DOESRb. DOE90a). The rates for 
air and water are based on recommendations of the 
ICRP (IN75). The breathing and water ingestion rates 
for I year are 8,400 cubic meters and 730 liters. 
respectively. The EPA provides recommendations for 
soil ingestion rates in Risk Assessmenr Guidmcejor 
Sicperfrind, W h m e  I ,  Hrrtnnn Heolrlr Evalrrcrtion 
Maniml ( fort  A )  (EPA89b). The EPA guidance for . 
direct ingestion of soil by an adult is 100 milligrams 
per day. Exposure times for external penetrating radia- 
tion are assumed to be l year, as prescribed by DOE 
(DOE 90a). 

Radiation dose conversion factors used for determining 
compliance with DOE standards for all pathways are 
prescribed by DOE (DOE88a, DOE88b. DOE90a). 
Dose conversion factors for internal exposures are 
hased on recommendations of the ICRP (IN79). Dose 
conversion factors for external exposures to penetrating 
radiation are hased on a methodology developed at Oak 
Ridge National Laboratory (ORNL) ( K 0 8 1 ,  K083),  
with modifications hy the original author (DOE88a). 

The plutonium handled at RFP is a mixture of plutoni- 
um isotopes having different atomic masses and may 
include americium-24 I .  Relative abundances of pliito- 
nium and americium isotopes in plutonium typically 
used at RFP (Tahle 6- I )  were used to calculate coni- 
posite dose conversion factors for plutonium and 
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iiinericium in iiir and tor plutonium in wilier and soil. 
The relative ahtindances used in developing the com- 
posite dose conversion laclors were based on ihc iso- 
topic activity lrdctions ol' plulonium-239 and -240. 
since these ilre ihe isotopes ineasured in cnvironmental 
monitoring saniple analyscs. Fractions of ingested 
rodionuclides absorbed trom thc gasirointcstinal tract 
and lung clciiriince classes for inhaled riitlionuclides 
were chosen to iniixiniize the associaled internal dose 
conversion f;lctors and thc resulting r;idiation dose. 
Each interniil dose conversion Iactor is for ;I SO-year 
dose coitiiniliiienl from I year o f  chronic exposure; ihai 
is, the dose ihiil un individuiil could receive l o r  SO 
years l '~i I l~iwing I -year's chronic intake ol' radioactive 
material is calculated. 'The dose conversion lactors 

essment are listed i n  Table 6-2. These 
II factors incorporaie ihe intake rilles and 

exposure times discussed above. 

Table 6-1 
Isotopic Composition of Plutonium Used at the RFP 

Relative Weight Specific Activity Relallve Activity' Fraction 01 Pu heclion 01 Pu.239, 
L s p t p p e ~  0 (#&J m b  -= 

Pu-2% 0.01 17.1 0.00171 0.0233 0.0239 
PU.239 93.79 0.0622 0.05834 0.7962 0.8153 
Py.240 5.80 0.228 0.01322 0.1804 0.1&7 
Pu-241 0.36 t03.5d ' 0.37260° 5.08!id 5.207 
Pu-242 0.03 0.00393 1.t8x106 1.61 ~10.' 1 . 6 5 ~  

Am241 0.20' 0.205 

a. Oblained by multiplying the relalive weight percenl by Ihe spealic acllvtly. 
b. Obtained by dividing the relalive activity by the sum 01 the relalive aclivilies lor Iha plutonium alpha emillen. 
c. Obtained by dividing Ihe relalive activity by the sum of Ihe relative acUlies ot Pu239 and Pu.240. 
d. BetaaclMly. 
a. The value lor Am-241 is laken to be 20 percenl of the plulmium alpha aclivily. 

I 
I 

I 
! 
i 

i I 
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Table 6-2 
Dose Conversion Factors Used in Dose Assessment Calculations 

for the RFP in 1992 I 

INHALATION kri;g 
Q@g eL!sLao 

Elledive Dase Eqlalent 5.71 x 1082 
Liver 2.22 x 1013 

1.04 x 1014 Bonesurfaces , 

Lung 1.08 x 1013 

rn elG!&.w h2.4I  
ElleaiveDaseEquivaleni 1.77 x to '  1.64 x 10' 

6.58 x lo4 6.21 a 104 Liver 
321 x I O 3  2.96 x 1 0 3  Bone Surfaces 

Lung (1) (rl 

WATER INGESTION Rem * Milliliter LE L-1 
prsan i!l!a.m A!M!ll 

Elledive Dose Equivalent 3.53 x 16 3 . 3  x 16 
1.32 a loT 1.24 x 10' h e r  
6.42 x 107 5.91 I 107 &ne S h a m  

Lung ( 1 )  ' (1) 

GROUNDPLANE IRRADIATION Rem uam Meter d ,c+= 
QGw eUmL244 Aud4l 

EllediveDoseEquivalent 4.80 x 1 0 5  2.99 x 1 0 3  
Liver 4.53 x 106 1.78 x 103 
Bone Surfaces 1:62 x 10 '  3.69 x 1 0 3  
Lung 9.78 I 10.8 2.01 x to3 

Inhalation. water. and soit ingegion dme m v e r s h  ladm were adapted Imm DOUEHMnl (DOEBBb) and are lor a 50.y; dose 
mmmilment period and a 1.micmmeler @I) AdMly M e d ~ a n  Aeradynamic Diameter (AMAD) panide size. Gasiminlestinal (GI) 
absorption IraCtiW and lung dearme daws  were d m e n  to maximize Ihe dose mnversia laams. 
An inhalalion rate of 2.66 x lo2millibIers per seam (mvs) lor I year was assumed and inmrporaled inlo the dose conversion tador. 
A water inlake rale d 2 x 103 mt(2.1 quarts) per day lor I year was assumed. 
Qwnd-plane iladialion dose conversion taclors were adapted iran DOOEHMRO (DOE88a). For Pu-239 and -240. the higher 01 
Ihe laclors lor Ihe huo isotopes was used A lyear expasure period was assumed. 
The liver receives no sigmlicanl dose Iran this palhway. 
The lung receives no siglulicant dose from this palhway. 
A soil ingeslion late 01 IM) milligrams per day lor 1 year was assumed and inmrpam into the dose convenicm tador. 

a 

b. 
c. 
d. 

e. 
I. 
g. 

I I 
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Maximum Plant 
Boundary Dose 

Thc EPA-approved computer code CAP88-PC. used to 
determine conipliancc with the CAA NESHAP stan- 
dard for the air pathway. incorporates EPA’s own 
approved dose conversion factors. Measured plutonium 
emissions were modeled for the isotopes plutonium 
-238 and plutonium-239, -240. Specific analyses for 
plutonium-24 I and -242 are not performed on environ- 
mental samples, but these isotopes would be relatively 
insignificant contributors to total dose. Plutonium-241 
emits primarily beta radiation with a very small internal 
dose conversion factor; plutoni-um-242 emits primari- 
ly alpha radiation, but is a small component o f  the total 
plutonium activity mix (Table 6-1). The CAP88-PC 
default values for lung clearance class and gastroin- 
testinal uptake fraction were used when running this 
code. 

i 
I 

Dose assessment for 1992 was conducted for the RFP 
property boundary and several sites to a distance o f  80 
kilometers (50 miles). DOE Order 5400.5 (DOE90a) 
requires that doses calculated for demonstration o f  
compliance with applicable standards “...be as realistic 
as practicable. Consequently, all factors germane to 
dose determination should be applied: Alternatively, i f  
available data are not sufficient to evaluate these fac- 
tors or if they are too costly to determine, the assumed 
parametric values shall be sufficiently conservative so 
that i t  is unlikely that individusls would actually 
receive a dose that would exceed the dose calculated 
using the values assumed.” 

In  prc-1991 annual RFP site environmental reports, the 
approach taken for dose assessment was extremely 
conservative based on assumptions for a hypothetical 
individual that wvould tend to maximize the resulting 
dose estimate; however, these assumptions were known 

area. For example, i t  was assumed that the hypotheti- 
cal member o f  the public was residing continuously 
during the year at the RFP boundary at the location for 
which the highest average plutonium in air concentra- 
tion was measured for the year. The location might 
change from year to year. depending on where that 
maximum concentration was measured. The maximum 
plutonium and americium soil concentrations measured 
near the RFP boundary were used in calculating poten- 
t i a l  cxposure from contaminated soil, even though no 
individual actually lived near the location for those 
maxima. 

I 

i 
I 

i 

to he unreprcscntalivc of actual living habits in  the RFP 1 
1 
I 
j 

RocQ Flats Plont 
Site Environrnenzeport for I 992 

In  this 1992 report, more realistic, but s t i l l  conserva- 
tive. assumptions arc made for dose assessnlent in con- 
formance with the DOE Order 5400.5 guidance. 
Environmental monitoring data are used from sample 
locations nearer areas o f  actual residence. The nearest 
housing to RFP i s  located near the southeast boundary 
o f  the plant. Sampling locations were chosen that are 
near this boundary but generally upwind or upgradient 
o f  existing housing, and between the housing and RFP 
processing facilities. Following is a description o f  the 
radionuclide concentrations (source terms) used for cal- 
culating the maximum radiation dose to the public for 
all pathways and the results of that calculation. 

The soil ingestion source terms and the ground-plane 
source terms o f  penetrating radiation exposure from 
contaminated soil areas arc hased on measured concen- 
trations o f  plutonium in soil and an assumed ratio o f  
0.20 for the americium-24 I to pIutoniun~-239. -240 
activity. Inhalation source terms for the 1992 dose 
assessment were based on plutonium-239. -240 con- 
centrations measured in  ambient air samples. Although 
i t  is known that some o f  this plutonium in soil and air i s  
from residual fallout from past global atmospheric 
weapons testing, for the purposes o f  this dose assess- 
ment i t  was conservatively assumed that all plutonium 
originated from RFP. 

The maximum site boundary dose assessnient assumes 
that an individual is present continuously at the RFP 
perimeter. This assumption o f  an individual residing 
continuously at the plant houndary is used to provide a 
conservative upper bound on any radiation dose to the 
public that might originate from RFP. 

The plutonium inhalation source term o f  I .6 x IO-’’ 
pCi/ml (6. I x I O R  Bqlm’) was the annual average con- 
centration of plutonium-239 and -240, as measured at 
the S-38 location in the perimeter ambient air sampling 
network. The S-38 location is the closest plant perinie- 
ter air sampling location upwind of.housing located 
nearest to the plant in  the southeast direction. This 
housing is near the RFP boundary. 

The water supply for a hypothetical individual at the 
RFP boundary was assumed to be Pond C-2, which 
receives surface-water runoff and. potentially, some 
seepage o f  contaminated alluvial groundwater from 
RFP. Pond C-2 i s  intermittently discharged offsite. I t  
should be noted that the assumption that someone may 
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drink this water is extremely conservative. leading to 
an overestimate of dose to the individual. No individ- 
ual uses Pond C-2 water eflluent at i ts  discharge point 
as a linished drinking water supply, and during I992 no 
surface-water effluent from RFP went directly to any 
drinking water supply. Plant surface-water effluents 
were diverted around Great Western Reservoir i n d  
Standley Lake during 1992. Following diversion. these 
waters flowed from Walnut Creek tu Big Dry Creek 
and suhsequently to the South Platte River. l h e  RFP 
contribution to tokil l low in the South Platte River 
would he approxitn:itely 0.2 percent hased on South 
Platte River flow, iis nieirsurctl ;it the Henderson. 
Colorado. gaging stiition during wilier year I992 
(October I991 -September 1992) (UG93). . 

Municipal wakr supplies near RI'P do not serve resi- 
dences nearest the plant. For these residences, drinking 
water is likely from well waler iir bottled w;iter 
sources. Currc'ntly. i t  is believed that no offsite drink- 
ing water wells have heen cont;uiiin:itcd with ratlioac- 

result tif RFP iictivities. Extensive 
cliarxtcrixaiioii of h;ickgrountl r;itlioactivity colicentra- 
lions in groundwater iind the hytlrogcology of RFP are 
in progress to verify this belief. 

During 1992. plutonium concentr;itions i n  Pond C-2 
averaged 2.5 x IO'" pCi/nil (9.3 x 10'' 13q/l). Average 
americium coiiccntr;ition was 3 x 10'" pCi/ml ( 1 .  I x 
IO' Bq/I). These concentrations were used as the water 
ingestion source tern1 for the niaxiiiiuiii individual dose 
iisscssiiient. Uraniuiii-233. -234 average concentration 
in Pond C-2 wiis 8.8 x 11Y"pCi/iiil (3.3 x 10"  I3q/l) 
and the average concentration of ur;inium-23X in 
Pond C-2 was 1.4 x Io'" pCi/ml (5.3 x IO'' Bq/l). 'The 
averdge concentrations of ur;inium-233, -234, and urd- 
nium-238 in incoming raw water were 3.6 x 10'"'pCi/ml 
( 1.3 x 10" Bq/l) and 3. I x 10."' pCi/ml ( I .  I x IO' Bq/I), 
respectively. The source tcrnis used for uriiniuni inges- 
tion were the difference between the Pond C-2 and raw 
water concentrations for each of the two uranium iso- 
top categories: 5.2 x 10'"' pCi/inl ( I .9 x 10' l3q/1) 
for uranium-233. -134, and I. I x 10"' pCi/inl (4. I x IO'' 
Bq/I) for uraniuin-238. 'The avel.;ige tritiuiti cnncentra- 
tion in I'ontl C-2 w;is less than zero. reflecting ihc sta- 
tisticiil variation 11i;it c:m occur when tiicasuring near- 
zero ctincentraiions (if I.;idio;ictive materials. (See 
Appendix I> for further exp 
Iritiuiii is :I rclaiivcly insigi 

' 

' 

ion of negative viilucs.) .. . 

i 

at low concentr;itioiis hccausc 1111: r:idi:ition i t  cmiis i s  
a very low energy hct;~ rxliation 11i;it h:~s ;I rc1;ltively 
small dose conversion fiicior. 

A potential cxposurc piithway iiddcd io the K I T  ritlia- 
lion dose ;issessiiicnt in 1991 is tlircct ingcstioii of cotit- 
aniinateil soil. Inclusim ofthis p i i t hny  i b  con.\isicnt 
with approaches to risk : 
EPA in Risk A.s.srsaiirtrr 
\+J/llllll! 1, / / r r t r r t r t l  b/ecl/dl / ~ ~ ' i r / t r i r i ~ o t r  h~lirrtirirl (/'irrI A )  
(EI'A89b). An intiikc rille t i l  I O 0  iiig/d;iy i s  iissiinicd lor 
this p;itliway. 'The liliitoiiiiiiii-239. -240 iii >oil coiiccii- 
tration from onsite s;itiipling IucaIioii 2- 126 W;IS taken 
as conservatively represenlalive 01 soil for rc>itlcnces 
nearest RFP. Americiuni-24 I wiis ciilculatcJ to he 10 
percent of the plu~oniuni-239. -240 coiicciitriition, hi~setl 
on iiiaxiiiiuiii ingrowth of ;iiiicriciuiii-?J I 1roiii phitoni- 
urn-24 I in typical K I T  we;ipons-gratlc pluioiiiuiii 
(DOE80). The 1992 nicasureJ plut~iniiini-2.1'), -240 
concentration in soil ;it Ihe 1- 126 Ioc;ltion i s  0.17 pCi/g 
( I .O x IO*  Bq/g) (see Figure 3.5- I : i d  Tahk 3.5- I in 
Section 3.5, "Soil Monitoring.") Tlic c;iIcuI;itctI ;micri- 
ciuni-24I concentration is 0.05 pCi/g ( 2 . 0  A l(J' kl /g) .  

Ground-plane irradiation hy extcrn;iI pcnctr;it 
l ion froni conlaniinatctl soil areas is inclutlcd 
potential pnlhway of exposure. ;~ltlioiigIi i t  is  i i  rcliiiive- 
ly sliiall contrihulor to dose. I5xtcrnal pciictriiting r d i -  
ation :issocialed with radioactive iiiiiteri;ils of iiiipcw- 
tiince at RFP i s  generally of low eliergy i int l  intensity. 
The ground-plane irriidiation source teriii used for this 
assessment is again hiised on ihc plutonium concciitr i- 
lion in soil nieasurcd ;it thc onsite 2- 126 location and 
an :issuriied soil density of I gr:iiii Iicr cuhic cciiiiineter 
(g/cnCm"), and a s;iiiipIing deptli of S ci i i  uscil t o  deter- 
niine areal concentration. The pluioniuin-239. -240 
areitl source teriii is I .4 x 10'' pCi/iti' (5.0 x 10' 
Bq/iii2). The :iiiiericiuiii source ICI'III i s  esiiiniited ;it 1.7 
x IO'' pCi/iii' ( I .o x IO' tJq/ni'). 

'ihhle 6-3 suiiiiii;irizcs the i:iilicinuclitlc coiiceiitr;itions 
used for calcul;iting the eslini:itc 01 iii;l.\initilii r:iJiatioii 
dose to an intlividual nienilw 0 1  the piihlic Iron1 ;dl the 
itlcntilied potcnti:il p;ithw:iys (11 exposure. I'roIii ihcse 
concentrations iinil close conversion 1xto1.s given in 
Table 6-1, ;I 50-year tlosc coiiiiiiitiiiciit of4.6 s IO' 
iiireiii (4.6 x ins\.) is  calculated :IS the frotn AI 
~ ~ i ~ l h w ~ i y s ,  'The hone scirliiccs receive the highest calcu- 
I:ilcd intiividuiil (iigiiii dose. 7.6 iiireiii (7.6 x 1 1 ) '  mSv) 
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(Tahlc 6-4). The DOE r:idiation protection standard for 
nicmhcrs of the puhlic for all pathways and for pro- 
longed periods of cxposurc is 100 nircni/yr (I mSv/yr) 
EDE. The niiixitiiiitn site houndary dose in 1992 repre- 
sciits 0.46 percent of the standard for a11 pathways for 
EDE. l h i s  i s  in accord;ince with the DOE ohjective 
expressed in DOE Order 5400.5 that potential cxpo- 
sures to niemhers o f  the puhlic bcas low as reasonahly 
iichievable (ALARA). 

Table 6-5 
Radionuclide Air Emissions for Input to 

CAPSPC Computer Code 1992 

Radionuslid&) Air Emission Activity (Ci) 

Building Emissions: 

H-3 ilrilium) 8.68 x 1 0 2  

Pu-239. 240 3.84 x 1 0 7  
U.233. -234 3.38 x 107 

Pu-238 1.73 x 1 0 8  

U-238 6.00 x 107 
Am-241 2.46 x 1 0 7  Table 6-3 

Radioactivity Concentrations Used in Maximum Site Boundary Dose Calculations 
for All Pathways for 1992 

Alr Soil Suriace Deposition water 
( W W  (PCV9l (Wm?) ( W W  

eU1- Pw239.-24Q & Pw233.-249 @.mZll 0!33$24 &!!.Ml L!.BEZM E238 
1 . 6 ~ 1 0 1 8  2 . 7 ~ 1 0 1  5 . 4 ~ 1 0 2  1 . 4 ~ 1 0 2  2 . 7 ~ 1 0 3  2 . 5 ~ 1 0 "  3 . 0 ~ 1 0 - ' ~  5 . 2 ~ 1 0 ' ~  1 . 1 X l f l  

Estimated Soil Resuspension: 

I 
h - 2 4 1  1.7 x 1 0 4  
Pu-239. -240 3.4 x 1 0 5  

Pu-238 7.9 x 10-7 
Am-241 6.8 x 106 

I The RFP :innu:il site environmental reports for 1989 ;ind 
1990 included :in estiniate of903 P;id ;ire;t (OU 2) soil 
resuspension that was devclopctl in the RFP EIS. puh- 
lished in 1980 (DOE80). More recent field studies coni- 
pleted hy RFP indicate that the EIS-cstiniatetl soil Testis- 

pension rate is  likely to hc considerahly higher than is 
;ictually occurring, leading to ii greatly conscrvaiive ovcr- 
cstiniate of r xh t i on  dose to the puhlic using the 151s v;iI- 
ties. The 903 Piid area soil resubpension sotircc tcriii 
used in the I992 radiation dose ;issessnicnt was h;iscd on 
the more recent RFP field studies and is crinsitlcrctl ;I 
more realistic estimate of  resuspension (LA9 I). 

Table 6-4 
50-Year Committed Dose Equivalent from 1 Year of Chronic IntakdExposure 

from the RFP in 1992 

Effeclive 
Dose Equivslenl Uvef Bone Suriaces Lung 

Locstion km!d m hml 

Maximum Siie Boundary 4.6 x 10' 6 2 x 1 0 '  7.6 2.3 x 1 0 2  

For 1992, estimates o f  soil resuspcnsion were expantled 
In include OUs I. 4, 5. 6 ,  7. X, 9, IO. I I. 12. 13. ;mtl 14, 
in addition to thc 903 Pad area (OU 2). The resuspcn- 
sion rate, developed from the 903 Pad area field stud- 
ies, w a s  used for the added OUs. These other OUs 
have lesscr soil contamination lcvcls. and soil concen- 
tration data for them i s  much iiiorc limited than for  the 
903 Pad area. The cstiinatcs of resuspcndcd cont;niii- 
nation should only he considered preliminary and wil l  
he further relined :IS RFP site char;icteriziition i s  com- 
pleted. 

Radiafion Dose from 
Air Pathway Only 

EPA-approved methodology (EPAX9a) is used to 
demonstrate compliance with C A A  NESHAP standards 
for airhorne radioactivity emissions. As of Deceinbcr 
15. 1989, the EPA-approved standard i s  based on 
mctcorological/dose modeling of air emissions using 
the AIRDOS or CAP88 computer codes. Table 6-5 
l is ts  the 1992 r;idio;ictivity air emissions used as input 
to the CAPX8-PC computer code. These emissions 
include huilding :iir eflluent release values for the year 
:is discussed in Section 3.2 and an estimate of resuspen- 
sion o f  contaminated soil from RFP OUs. Meteorological input data for 1992. which was refor- 

matted as required for input to thc CAPXX-PC calcul:~. 
lions. is given in TJblcs CI  through C7, Appcndix C. 
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1 1 6  These populalion eslimales were catwlaled " " ' I  

. I  . I .  
lrom 1990 census lract data adiusled ior yearly 
change through 1992. assuming uniform 
population dislribulion throughout each seclion. 
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Figure 6-1. 1992 Demographic Estimates for Areas 0 - 10 and IO ~ 50 Mites f rom the FP 
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person-rem fnr a11 scgnicnts is the collccfive poptllafion 
dose for :I dist;incc o f  50 miles ;irountl RFP. a s  present- 
ed in Table 6-6 for 1992. The collective popul;ltion 
dose within SO miles o f  RFP was c;~lculatcd using the 
code CAP88-PC as 0. I person-rem (0. I x lo" pcrson- 
Sv). Significantly, the majority o f  this collecfivc popu- 
lation dose results from esfimated contaminated soil 
resuspcnsion from the OUs o f  RFP. A very small con- 
fribution (4.0 x 10.' person-rem 14.0 x lo" person-Sv)) 
i s  atfributable to building air emissions for 1992. 

EDEs from RFP may he compared to an average annu- 
al EDE for the Denver area of about 350 nircm (3.5 
mSv) from natural background radiation (NA87b) 
(Table 6-7). Natural background radiation for Denver 
i s  higher than shown for the total body in  RFP annual 
reports prior to 1985 and also higher than shown for 
EDE in the 1985 and 1956 annual reports. The level 
reflects the most recent assessnxnt o f  natural hack- 
ground r:idiation exposure o f  the population o f  the 
United Stales hy the NCRP. I t  includes the significant 
contribution to EDE from inhaled indoor radon. as well 
as the adoption of fhe ICRP 30 methotlology o f  rxli:I- 
tion dosinictty. Cosmic radiation and exfernill primor- 
dial nuclides sources shown in Tahlc 6-7 reflect the 
regional dose levels for fhc Denver area from the high- 
er elevation and greater concentration of naturally 
occurring uranium and thorium in soil. The internal 
primordial nuclides source includes the average dnse 
from indoor radon estiniatcd hy the NCRP for the 
entire United States. Investigations arc now k i n g  con- 
ducted tn determine whether any region:ll differences in 
indoor radon doses exist. Once these studies are con-  
pleted and puhlished. the c ~ t i n i a t c ~  o f  natural hack- 
ground radiation dose fnr the Denver area may he mod- 
ified to reflect indoor radon doses spccific to this 
region. I t  is likely that estimates o f  the fntal radiation 
dose from naturally occurring radiation in the Denver 
area wil l  increase as ii resulf of these studies. Indoor 
radon concentrillions appear to he higher in the Denver 
area than the national average. based on prelirninary 
study results. 
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4.6 x IO" mrem (4.6 x 

2.8 x 10.~ mrem (2.8 x IO"~SV) EDE 

1.6xlo%rem(l.6x I O . ~ ~ S ~ ) E D E  

mSv) Efledrve Dose Equivalenl (EDE) 

4 x  ~ 0 ~ ~ p e r s o n . r e m ~ 4 ~ 1 o ~ ~ p e ~ s ~ ~ ~ ~ ~  

0.1 persowem (0.1 x 10'2person-Sv) EDE 

0.1 person-rem (0.1 x 10.' pers0n.s~) EDE 

. .  
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-__ Section 6. RADIATION DOSE ASSESSMENT 

Table 6-6 
1992 Calculated Radiation Dose to the Public 

from 1 Year of Chronic IntakeExposure from the RFP 

MAXIMUM INDIVIDUAL DOSE: 

All Pathwaysa 

Building air emissionsb 

Estimaled soil resuspension' 

COLLECTIVE POPULATION DOSE 
TO 80 h (50 mi): 

bdding air emissions' 

Eslimaled soil resuspension' 

TOM 

ESTIMATED TOTAL POPULATION 
WITHIN 80 krn (50 mi)? 

DOE RADIATION PROTECTION 
STANDARDS FOR THE PUBLIC' 

All Palhwayd 

Air Pathway o b  

ESTIMATED ANNUAL NATURAL 
BACKGROUND INDIVIDUAL 
RADIdTlON DOSE FOR THE DENVER 
METROPOLITAN AREA 

ESTIMATED ANNUAL NATURAL 
BACKGROUND COLLECTIVE 
POPULATION DOSE WITHIN 
80.h (50 mi): 

a. 
b. 
c. 
d 

e. 

I. 

g. 
h. 

NoIe: In addilion Io lhe numerical dose standards listed above. il is the objeaive 01 DOE Io mainlain polenlial exposures lo members 01 
the public to ALARA levels. 

353 mrem (3.5 mSv) EDE 

7.0 x IOs person-rem (7.0 x lo3 p e m S v )  EDE 

Calwlaled using environmental maniloring input data. 
Calwlaled using CAPBB.PC modeling 01 eslimaled and measured building air emissions. 
Calwlaled using CAPBB-PC modeling 01 eslimaled soil resuspension fran RFP OUs 1-12. 
Based on estimales from inlormalion provided by Ihe Stale oi Colorado, lhe Denver Regional Council of Governments. and local 
munidpalities. 
From NE Order 5400.5. Exdudes medical sources. mnsumer produce, residual fallout lrom pas! nuclear acddenls and weapons 
lests. and naluraliy ofxurring radiation swrces (KIE90a). 
Based on recommendations 01 Ihe lnlernalional Commission on Radiological Proteclion (ICRP) and the National Council on 
Radialion Proleetion and Measurements (NCRP). 
Based on EPA Clean Air Act Nalional Emission Slandams lor Hazardous Air Pollutants. 
See Table 6-7 lor further explanation oi nalural background radialion dose in Ihe Denver Melropolilan area. 

2,,x . .- - .. - . . .  .~ . - . .. . . - - _ _  .. . 

1W rnrem ( I  mSv) EDE, normal operalions 
5M) mrem (5 mSv) EDE. temporary inuease (only wilh p h x  approval of DOE EH.2) 

10 mrem (1 x 10.' msv) EDE 

Rocky Flats Plant 
- Site €nyrrqnm_ental !??port for l952 _ _ _ _ _ _ . ~ _  

Table 6-7 
Estimated Annual Natural Background Radiation Dose for the 

Denver Metropolitan Area (NA87b) 

Effective Dose Equivalent 
s!um 0 

cmmic Radiatim' 50 

Primordial Nudides . Eaemal' 63 
Cmmcgenic Nudaes 1 

Primnordid WCS. Intern$ 239 

35.3 Total la 1 Year (rounded) 

a. lndudes regiond inwase over U.S. average as a rewll 01 lhe grealer elevation 01 the 

b. lndudes regional ilxrease over U.S. average as a resull ol lka higher mncenlralions 

c. Indudes U.S. average indmr radon dme mntribulii. This value likeb will increase 

Denver area. 

01 uranium and lhaium in roil in the Denver area. 

when regional indmr radon diilerences lor lhe Denver area are determined. 
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I n  Octohcr 1992. the I~nvirontnrnti i l  M;inagciiicni (EM) 
Department was reorganized t o  scpmre enviromiicntal 
restoration and environniental inonitoring lunctions into 
IWO organizational units. I~nviroiiniental Kcstoration 
Management (ERM) hccaine rcspunsihle lor  restoration 
activities. while Envirnnn1ent;il Proicciiuri hlan;igeiiicnt 
(EPM) maintained responsibility fnr variou> environ- 
mental rnonimring and Ix i i i i i t t ing activities perloriii$ ;it 

RFP. As ii result of the n.org;iiiizalion. i t  hcc;iiiie IICCCS- 

sary to revise the upper level Envirnnmental Quslity 
Assur;ince (QA) d ~ ~ u m e i ~ t s  to clenrly tlcliiie the scopc 
o f  work and the division of responsihilities. ‘l‘hose revi- 
sions are currently in progress. 

Fundanlentally. the Quality Assur;ince IJl;iii Description 
(QAPD) (EG92c) is used iis the found;ilion QA ilocu- 
iiient for EPM activities. A r e v i s i h  t o  111e QAI’D’iind 
associaled suppon procediires IO more ;iccur;itrly 
reflect the new organiz;itiuiial slructiire i> teiiliitively 
scheduled for completion iii l;itc 1993. ’l‘lic K I T  
Sitewide Quality Assurance Project I ’ h  (QAI’jl’) 
(EG9Ih). a flowdown from the site Qi id i ty A>siir;ince 
manual (QAM), w i l l  be used to  set requiteiiiciils lor  
ERM activities. The QAPJP is t;iIge~ed lor rcvision hy 
late siiniiiier 0 1  1993. lhc revision t o  1111: QAl’jl’ ;ind 
the QAPD wi l l  incorpor;ite the requirciiiciiIs of DOE 
Order 5700.6C Qirnlify A.ssirrmc.e. which ~ p c r s c d c s  
DOE Order 5700.68. 

The discussion in this section concerning the QA process 
for environment;il activities enconip;isses the progfiiiii ;IS 

i t  existed through Octoher 1992 ani1 ilie 1rmisition pcriod 
following the reorg;inizatic)n within the EM I>ep;irtiiient. 
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QA PROGRAM 

Both DOE Order 5400. I and the Q A M  reference QA 
rcquircmcnts of DOE Order 5700.68, Quii1it.y 
Assrrrcince. DOE Order 5700.68 endorses the I8 Q A  
criteria and supplemental requirements o f  the American 
Society of Mechiinicirl Engineer.s NQA- I ,  Quiility 
Assurintc.e for  Niicleiir Fiicilities (ASME89). The RFP 
IAG requires DOE to prepare and implement a Q A  
Project Plan for the ER program activities specified in  
the IAG, which incorporates the 16 quality elements of 
EPAs Inferiiit Giiiilelines cmd Specificationsfor 
Preparing Quality Assurance Project Plans (EPASO). 

RFP received notification from DOE on Decemher 3 I ,  
I99 I ,  to begin implementation of DOE Order 5700.6C. 
which facilitates the approach for empowerment o f  line 
management to achieve and maintain quality, as 
opposed to the approach used in  DOE Order 5700.68. 
The Q A M  is currently being revised because of the 
implementation o f  DOE Order 5700.6C. and because 
o f  [he responsibility changes that resulted from the 
October 1992 reorganization. The revision, expected 
to be completed in mid-1993. wi l l  incorporate all pert- 
nent environmental requirements as well as the 10 Q A  
criteria and other concepts associated with DOE Order 
5700.6C. 

The E M  Department initiated development of its QA 
process for i t s  environmental activities in 1990. The 
E M  QA process identified QA requirements that 
applied to E M  programs and projects and established 
methods. controls, and responsibilities for meeting 
those requirement$. The EM QA process integrated 
quality requirements established hy DOE, RFP, and the 
EPA. 

The E M  QA process consisted o f  ( I )  the QAPD, (2) the 
RFP Sitewide QAPjP for CERCLA Remedial 
Investigations/Feasibility Studies and RCRA Facility 
Investigations/Corrcctive Measures Studies Activities. 
and (3) EM Administrative and Operating Procedures. 
The requirements, methods, controls, and responsibili- 
ties established in the QAPD apply to a11 E M  programs 
and prqjects, whereas those established in  the QAPjP 
apply only to RFP ER program activities that are 
required hy the IAG. (The QAPjP was prepared in 
addition to the QAPD because i t  was specified as a 
deliverable document in the IAG.) The administrative 

. c. 
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Quality Assurance 
Implementation Verific :ation 
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proccdures provide administrative controls and direc- 
tion for the performance o f  a program, pioject. or activ- 
ity, while the operating procedures provide controls and 
direction for pcrformancc o f  routine operations and for 
the collection and analysis o f  environmental samples. 
These procedures are developed to implement environ- 
mental protection and restoration programs and are 
suhmitted to the EPA and CDH for review and 
approval in uccordancc with rcquiremcnts o f  the IAG. 

The QAPjP was approved by the EPA and CDH in  
June I99 I .  Based on review by the EG&G Rocky 
Flats QA Organization, the first draft o f  the QAPD was 
revised significantly during 1991. The revised QAPD 
was approved on January 23, 1992. 

The QAPjP i s  supplemented by Q A  Addenda (QAA) 
that are prepared for each ER program work plan. 
QAA specify any additional quality requirements. qual- 
ity controls, and methods that are specific to the work 
activities addressed by the respective work plan. QAA 
also address project-specific data quality objcctives and 
rcference applicable operating procedures. 

Implementation o f  QA Program requirements, controls, 
and methods is verified by conducting internal readi- 
ness reviews, surveillances. and inspections o f  environ- 
mental program and project work activities. Internal 
QA verification activities are performed by personnel 
who are independent o f  the work activities being con- 
ducted. The EG&G Rocky Flats QA Organization also 
conducts independent assessments o f  environmental 
programs and projects. A change is planned i n  1993 
when the ERM Quality process will'shift to a sclf-eval- 
uation concept from an oversight concept, more effi- 
ciently incorporating quality at the floor level. 

During 1992, approximately 82 internal inspections of 
environmental activities were conducted. The activi- 
ties o f  various subcontractors were inspected to ensure 
that activities were performed in compliance with the 
requirements and specifications o f  the QAPjP, QAA, 
work plans, and operating procedures. Inspections 
consist of observations o f  the activities being conduct- 
ed and examination o f  the records generated by the 
activity. These oversight inspections are performed in 
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General R;idiochemistry I iihoratorics. which coinprisc 
the General L~ih~ir~itories loc:itetl in Building 88 I .  

The Analytical Liihoratciries Quality Assurance Plan 
pruvides comprehensive guidance to ensure the quality 
o f  environmental diita. This plan includes ii description 
of the lahoratory organization. functions, responsibili- 
ties. policies. and programs that comprise thc overiill 
QA program. Highlights o l  the program are provided 
helow. 

* Staff qualification and training 
Analytical procedure development. control, and 
compliance 
Idahoratory records and sample handling protocols 
Analytical instrument calibration. control, and 
mainten;ince 
Reagent purity and standardization 
Measurement control (intralahoratory and interlab- 
oratory programs) and data review 
Self-;ipprais;ils mid cwrective actions 

Detailed quality control for the reliahility o f  ~naly t ica l  
data is provided in each ;in;ilytical operating procedure. 
Typically. samples arc analyzcd in daily hatches con- 
taining approximately 25 percent control samples. 
Control samples consist o f  various blanks, duplicates. 
standards. and spikes. This hitching o f  smples and 
controls ensures rcproducihle. quality measurements. 
Traceable standards are prepared both within and inde- 
pciidenily of the I;\horatory. Sll\tisticill evaluation in 
the forin o f  precision and accuracy o f  the control s:im- 
ples determines the acceptability o f  the sample hatch 
data relative to the data quality specifications agreed 
upon with the custonicr. I f  any samples require reanaly- 
sis. those samples are included in another Quality 
Control (QC) hatch. 

Any unusual condition that may affect the results, 
observed during sample collection, analysis, or QA 
review. i s  reported to appropriate inanagcnient ofti- 
cials. QA provides written notification to rnanageiiient 
to suspend the analytical operation, pending review and 
corrective actions. when process control charts or other 
statistical evaluations indicate that the process i s  not in 
control (out o f  control). 

The Analytical L;iboI'JtoriCS participatc in ;I number o f  
independent hlind sample programs to control and 
;isscss milyt ical ~iieiisureiiicnts. More than 275 hlind 

I 
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samples are suhniitted monthly to the Laboratory for 
the RFP 1nter;ictive Measurement Evaluation and 
Control System. This program provides fcedhnck on 
analyses as well as monthly reports and meetings to 
review analytical results. Performance samples from 
the EPA for the NPDES program are analyzed and 
evaluated :innually. Environrnenial saniplcs from the 
United States Geological Survey (USGS) are evaluated 
hiannually. The Laboratory participates in radiochem- 
is t ry  programs conducted by the EPA Environnien,tal 
Monitoring Systems Laboratory and the DOE 
Environmental Measuremcnts Laboratory (EML). The 
General Laboratory also purchases'(from an indepen- 
dent commercial laboratory) ii suite o f  water samples 
for :I quarterly program administered by the laboratory 
QA officer. 
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mSv Millisievert 

Microcurie 
Microcurie per square meter 
Microcurie per milliliter 
Microgram 
Microgram per filter 
Microgram per liter 
Microgram per cubic meter 
Microgram per milliliter 
Picocurie 
Picocurie per gram 
Picocurie per liter 
Part per billion 

PPm Plvt per million 
Pint 

. Millisieven per year 

rem Roentgen equivalent man 
Roentgen equivalent man per year 
second 
International Standard 
Sievert 
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Chemical Elements and Compounds 
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Am 
Ba 
Be 
Ca 

CI 
Cni 
co ' 

CO 
Cr 
c s  
Fe 
H-3 

CCI, 

Mg 
Mn 
Mo 
N 
Na 
N 0 2  

N 0 3  
0 3  
Pb 
PCB ' 

PCE 
Pu 
Ru 
Se 
so, 
so4 
Sr 
TCA 
TCE 
Tm 
U 
Zn 

Americium 
Barium 
Bery I1 i u ni 
Calcium 
Carbon Tetrachloride 
Chlorine 
Curium 
Carbon Monoxide 
Cobalt 
Chromium 
Cesium 
Iron 
13ydrogen-3 (Also called Tritium) 
Magnesium 
Mangmese 
Molybdenum 
Nitrogen 
Sodium 
Nitrogen Dioxide 
Nitrate 
Ozone 
Lead 
Polychlorinated Biphenyls 
Tetrachloroethene 
Plutonium 
Ruthenium 
Selenium 
Sulfur Dioxide 
Sulfate 
Strontium 
I ,  I ,  I - Trichloroethane 
Trichloroethene 
Thulium 
Uranium 
Zinc 
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ACRONYMS AND INITIALISMS 

ACO 
ADM 
AEC 
AIP 
ALARA 
AMAD 
AMRRR 
ANSI 
APCD 
APEN 
APR 
AQCC 

AR 
ARAR 
ASME 
BAT 
BEAR 
BIER 
BMP 

BRAP 
CAA 
CAQCC 
CCR 
CDH 
CEQ 
CERCLA 

CFR 
CLP 
C M S F S  
COMRAD 
CPDWR 
CRP 
CT&CS 
CTMP 
CWA 
CWQCC 
cx 
CY 
DAR 
DCG 
D&D 
DMR 
DOE 

AQD 

BOD5 

DOE-HQ 

Administrative Compliance Order 
Action Description Memorandum 
Atomic Energy Commission 
Agreement In Principle 
As Low As Reasonably Achievable 
Activity Median Aerodynamic Diameter 
Annual Mixed Residue Reduction Report 
American National Standards Institute 
Air Pollution Control Division 
Air Pollutant Emission Notice 
Annual Progress Report 
Air Quality Control Commission 
Air Quality Division 
Administrative Record 
Applicable or Relevant and Appropriate Requirement 
American Society of Mechanical Engineers 
Best Available Technology 
Biological Effects of Atomic Radiation 
Biological Effects of Ionizing Radiation 
Best Management Practices 
Biochemical Oxygen Demand, 5-day incubation period 
Baseline Risk Assessment Plan 
Clean Air Act 
Colorado Air Quality Control Commission 
Colorado Code of Regulations 
Colorado Department of Health 
Council on Environmental Quality 
Comprehensive Environmental Response, Compensation and 

Code of Federal Regulations 
Contract Laboratory Program 
Corrective Measures StudyFeasibility Study 
Community Radiaiton Monitoring Program 
Colorado Primary Drinking Water Regulations 
Community Relations Plan 
Chemical Tracking and Control System 
Comprehensive Treatment and Management Plan 
Clean Water Act 
Colorado Water Quality Control Commission 
Categorical Exclusion 
Calendar Year 
Duct Assessment Report 
Derived Concentration Guide 
Decontamination and Decommissioning 
Discharge Monitoring Report 
Department of Energy 
Department of Energy Headquarters 

Liability Act 
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DRCOG 
EA 
EC 
ECF 
EcMP 
EDE 
EE 
EIS 
EM 
EML 
EPA 
EPCRA 
EPM 
ER 
ERDA 
ERM 
ERWM 
ESE 
FBI 
FFCA 
FIDLER 
FIFRA 
FONSl 
FS 
FSP 
FY 
FYP 
GAC 
GAO 
GI 
H&S 
HEPA 
HHRA 
H PGe 
HSWA 
HQ 
I AG 
ICP 
ICP-MS 
ICRP 
IHSS 
IMJIRA 
IRA 
IRAP 
LDR 
LEPC 
LLW 
MAP 
MDA 

Denver Regional Council of Governments 
Environmental Assessment 
Environmental Checklist 
Element Correction Factors 
Ecological Monitoring Program 
Effective Dose Equivalent 
Environmental Evaluation 
Environmental Impact Statement 
Environmental Management 
Environmental Measurements Laboratory 
Environmental Protection Agency 
Emergency Planning and Comniunity Right-to-Know Act 
Environmental Protection Management 
Environmental Remediation 
Energy Research and Development Administration 
Environmental Restoration Management 
Environmental Restoration and Waste Management 
Environmental Science and Engineering 
Federal Bureau of Investigation 
Federal Facilities Compliance Agreement 
Field Instrument for the Detection of Low-Energy Radiation 
Federal Insecticide, Fungicide, and Rodenticide Act 
Finding of No Significant Impact 
Feasibility Study 
Field Sampling Plan 
Fiscal Year 
Five- Year Plan 
Granular Activated Carbon 
General Accounting Office 
Gastrointestinal 
Health and Safety 
High Efficiency Paniculate Air 
Human Health Risk Assessment 
High Purity Germanium 
Hazardous and Solid Waste Amendments 
Headquarters 
Inter-Agency Agreement 
Inductively Coupled Plasma 
Inductively Coupled Plasma Mass Spectrometer 
International Commission on Radiological Protection 
Individual Hazardous Substance Site 
Interim Measureshterini Remedial Action 
Interim Remedial Action 
Interim Remedial Action Plan 
Land Disposal Restrictions 
Local Emergency Planning Committee 
Low-level Waste 
Mitigation Action Plan 
Miniinuni Detectable Amount 
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MDL 
MRRR 
MSDS 
NAAQS 
NCC 
NCRP 
NDA 
NEPA 
NESHAP 
NHPA 
NO1 
NOlD 
NOV 
NPDES 
NPL 
NQA I 
N RC 
NTS 
ODS 
OPWL 
ORNL 
OSHA 
ou 
PA 
PElS 

PPCD 
PRMP EIS 

PM-IO 

QA 
QNQc 
QAMS 
QAPD 
QAPjP 
QAPM 
QAPP 
QAR 
QC 
RACT 
RCRA 
RDLWP 
RFllRl 
RFO 
RFP 
RFQAM 
R I4 L 
R I F S  
ROD 
RPP 

Minimum Detection Limit 
Mixed Residue Reduction Repon 
Material Safety Data Sheet 
National Ambient Air Quality Standards 
NEPA Conipliance Committee 
National Council on Radiation Protection and Measurements 
Non-Destructive Assay 
National Environmental Policy Act 
National Emission Standards for Hazardous Air Pollutmts 
National Historic Preservalion Act 
Notice of Intent 
Notice of Intent to Deny 
Notice of Violation 
National Pollutant Discharge Elimination Systenl 
National Priorities List 
Nuclear Quality Assurance 
Nuclear Regulatory Commission; National Response Ccntqr 
Nevada Test Site 
Ozone-Depleting Substances 
Original Process Waste Lines 
Oak Ridge National Laboratory 
Occupational Safety and Health Act 
Operable Unit 
Protected Area 
Programmatic Environmental Impact Statement 
Particulate Matter less than IO  micrometers in diameter 
Plan for Prevention of Contaminant Dispersion 
Plutonium Recovery Modification Project Environmental lnipact 

Quality Assurance 
Quality Assurance/Qualily Control 
Quality Assunnce Management Staff 
Quality Assurance Program Description 
Quality Assurance Project Plan 
Quality Assurance Prograni Manager 
Quality Assurance Program Plan 
Quality Assurance Requirements 
Quality Control 
Reasonable Available Control Technology 
Resource Conservation and Recovery Act 
Radionuclides Discharge Limits Work Plan 
RCRA Facility Investigations/Reniedial Invesligotions 
Rocky Flats Office 
Rocky Flats Plant 
Rocky Flats Quality Assurance Manual 
Radiological Health Laboratories 
Remedial 1nvestigatio~’easibility Study 
Record of Decision 
Resouyce Protection Program 

Statement 
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RS 
SAAM 
SAR 
SARA 
SARF 
SDWA 
SERC 
SI 
SOP 
sow 
SPCClBMP 

SSP 
STP 
su 
SWMU 
TCLP 
TDS 
TLD 
TRG 
TRU 
TSCA 
TSP 
TSWP 
USGS 
voc 
WET 
WSRIC 
WWTP 

Responsiveness Summary 
Selective Alpha Air Monitor 
Safety Analysis Report 
Superfund Amendment and Reauthorization Act 
Supercompactor and Repackaging Facility 
Safe Drinking Water Act 
State Emergency Response Commission 
International Standard 
Standard Operating Procedure 
Statement of Work 
Spill Prevention Control and CounterrneasureslBest Management 
Practices 
Sitc-Specific Plan 
Sewage Treatment Plant 
Standard Units 
Solid Waste Management Unit 
Toxicity Characteristic Leaching Procedure 
Total Dissolved Solid 
Thermoluminescent Dosimeter 
Technical Review Group 
Transuranic 
Toxic Substances Control Act 
Total Suspended Particulates 
Treatability Study Work Plan 
United States Geological Survey 
Volatile Organic Compound 
Whole Effluent Toxicity 
Waste Stream and Residue Identification and Characterization 
Waste Water Treatment Plant 
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GLOSSARY 

activity. See radioactivity. 

air pollutant. Any fume, smoke, particulate matter. vapor, gas, or combination thereof that 
is emitted into or otherwise enters the atmosphere, including, but not limited to, any physi- 
cal, chemical, biological, radioactive (including source material, special nuclear material, 
and by-product materials) substance, or material, but does not include water vapor or steam 
condensate. 

aliquot. Of, pertaining to, or designating an exact divisor or factor of a quantity, especially 
of an integer. , 

alpha particle. A positively charged particle emitted from the nucleus of an atom having 
the same charge and mass as that of a helium nucleus (2 protons, 2 neutrons). 

atom. Smallest particle of an element capable of entering into a chemical reaction. 

beta particle. A negatively charged particle emitted from the nucleus of an atom having a 
mass and charge equal to that of an electron. 

concentration. The amount of a specified substance or amount of radioactivity in a given 
volume or mass. 

contamination. The deposition of unwanted radioactive or hazardous material on the sur- 
faces of structures, areas, objects, or personnel. 

cosmic radiation. Radiation of many types with very high energies, originating outside the 
earth’s atmosphere. Cosmic radiation is one source contributing to natural background radi- 
ation. 

curie ( a ) .  The traditional unit for measurement of radioactivity based on the rate of radioac- 
tive disintegration. One curie is defined as 3.7 X 10” (37 billion) disintegrations per second. 
Several fractions and multiples of the curie are in common usage. 

millicurie (ma) .  IO” Ci, one-thousandth of a curie; 3.7 x IO’ disintegrations per ‘ second. 

microcurie (pCi). IO4 Ci, one-millionth of a curie; 3.7 x IO4 disintegrations per sec- 
ond. 

nanocurie (nCi). IO-’Ci, one-billionth of a curie; 37 disintegrations per second. 

picocurie (pCi). IO-’* Ci, one-trillionth of a curie; 3.7 x IO-* disintegrations per sec- 
ond. 

femtocurie (fCi). 
second. 

Ci, one-quadrillionth of a curie; 3.7 x IO” disintegrations per 
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attocurie (aCi). 1 0 "  Ci, one-quintillionth of a curie; 3.7 x I O 8  disintegrations per 
second. 

decay, radioactive. The spontaneous transformation of one radionuclide into a different 
radioactive or nonradioactive nuclide, or into a different energy state of the same radionuclide. 

Derived Concentration Guide (DCG). Secondaly radioactivity in air and waier concentra- 
tion guides used for comparison to measured radioactivity concentrations. Calculation of 
DCG assumes that the exposed individual inhales 8,400 cubic meters of air per year or 
ingests 730 liters of water per year at the specified radioactivity DCG with a resulting radia- 
tion dose of 0. l rem (100 mrem) EDE. 

disintegration, nuclear. A spontaneous nuclear transformation (radioactivity) characterized 
by the emission of energy and/or mass from the nucleus of an atom. 

dose, absorbed. The amount of energy deposited by radiation in a given mass of malerial. 
The unit of absorbed dose is the rad or the gray (I gray = 100 rad). 

dose commitment. The total radiation dose projected to be received from an exposure to radi- 
ation or intake of radioactive material throughout the specified remaining lifetime of an indi- 
vidual. I n  theoretical calculations, this specified lifetime is usually assumed to be. 50 yem.  

dose equivalent. A modification to absorbed dose that expresses the biological effects of all 
types of radiation (e.& alpha, beta, gamma) on a common scale. The unit of dose equivalent 
is the rem or the sieven ( I  sieven = 100 rem). 

ephemeral. Lasting for a brief period of time; short-lived, transitory. 

exposure. A measure of the ionization produced in air by X-ray or gamma + radiation. The 
special unit of exposure is the roentgen (R). 

friable. Readily crumbled; brittle. 

gamma ray. High-energy. short-wavelength electromagnetic radiation emitted from the 
nucleus of an itom. Gamma radiation frequently accompanies the emission of alpha or beta 
particles. Gamma rays are identical to X-rays except for the source of the emission. 

half-life, radioactive. The time required for a given amount of a radionuclide to lose half of 
its activity by radioactive decay. Each radionuclide has a unique half-life. 

isotopes. Forms of an element having the same number of protons in their nuclei and differ- 
ing in the number of neutrons. 

minimum detectable concentration (MDC). The smallest amount or concentration of a 
radioelement that can be distinguished in a saniple by a given measurement system in a pre- 
selected counting time at a given confidence level. 

nrlural radialinn. Radiation arising from cosmic sources and from naturally occurring 
radionuclides (such iis radon) present in the human environment. 

I 

I 
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outfall. The place where a storm sewer or effluent line discharges to the environnient 

part per billion (ppb). Concentration unit approximately cquivaleni to niicrogr;ims per 
liter. 

part pir million (ppm). Concentration unit approximately equivalent to milligrams per 
liter. 

pathway. Potential route for exposure to radioactive or huzardous materials. 

person-rem. The traditional unit of collective dose to a population group. For example, a 
dose of I rem to I O  individuals results in a collective dose of IO person-rem. 

quality factor. The factor by which the absorbed dose ( i n  rad or gray) is multiplied to 
obtain the dose equivalent (in rem or sieven). The dose equivalcnt is ii unit that expresses 
on a common scale for all ionizing radiation the biological damage to exposed persons. It is 
used pecause some types of radiation, such as alpha particles. are more hiologically daniag- 
ing than others. 

rad. A traditional uni t  of absorbed dose. The International System of Units (SI)  uni t  of 
absorbed dose is the gray ( I  gray = 100 rads). 

radioactivity. The spontaneous emission of radiation. generally alpha or hcta panicle?;. 
often accompanied by gamma rays. from the unstable nucleus of an atom. 

radionuclide. An atom having an unstable ratio of neutrons to protons so that i t  will tend 
toward stability by undergoing radioactive decay. A radioactive nuclide. 

rem. The traditional unit of dose equivalent. Dose equivalent is frcqucntly reported in  units 
of millirem (mreni), which is one-thousandth of a rem. The Intern;itional System of Units 
(SI) unit of dose equivalent is the sievert ( 1  sievert = 100 rem). 

roentgen (R). The traditional unit of exposure to X-ray or ganima radiation based on the 
ionization in air caused by the radiation. One roentgen is equal to 2.58 x 10' coulombs per 
kilogram of air. A common expression of radiation exposure is the milliRoentgen ( I R  = 
IO00 mR). 

sievert (Sv). Iniemational System of Units (SI) unit for radiation dose ( I  sievert = 101) rem). 

thermoluminescent dosimeter (TLD). A device used to ineastire externd sources (i.e.. out- 
side the body) of pcnetraiing radiation such as X-rays or gamma rnys. 

uncontrolled area Any area to which access is nut controlled t'ur the purpose o f  protecting 
individuals from exposure to radiation and radioactive materials. The area beyond the 
boundary of the RFP is an uncontrolled area. 

worldwide fallout. Radioactive debris from atmospheric we;ipons testing that is either air- 
borne and cycling around the earth or has k e n  deposited on the earth's surface. 
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lONlZlNG RADlATlON 

Types of Radiation 

Activities at the RFP can involve handling radioactive 
materials and operating radiation-producing equipment 
Environnienval monitoring programs include nionitor- 
ing for potential exposures to the public from KFP- 
related radiation sources. This section provides sonie 
basic concepts of radiation to assist in the understand- 
ing and interpretation of monitoring information and 
radiation dose assessment. 

Further discussion on sources of ionizing radiation can 
be found in Report No. 93 of the Ncifioitd Coiiitci/ oit 

R~d i~ t io~ i t  Pmtectioii c r i i d  M ~ ~ ~ i ~ ~ i i i ~ i i t . ~ .  1oiii:iii.q 
Rodicitio!i &positre of h e  P o p i / ~ i l i f ~ i t  (4 fhe Urtifed 
Sfcites (NA87a). froni which much of the inlhrniation 
in this section was derived. 

Many kinds of radiation exist i n  our cnvironiiicnt. 
Visible light and heat radiating from ;I w:irni ohjcct ;ue 
exaniples. Radiation from radioactive miterials and radi- 
ation-producing equipment is called ionizing iadiation. 
Ionizing radiation has sufficient energy to sepirate elec- 
trons from atoms of inaterial. That niciins i t  can change 
the physic4 state, or chemical composition. of ;itonis 
which it strikes, causing them to heconie electrically 
charged or “ionized.” In sonie circunistiiiices. thew ions 
can disrupt nonnal biological processes and can present a 
health hazard to humans. Consequently, protective mea- 
sures may be required to niininiize the ;iniount of ioniz- 
ing radiation to which a person might he exposed. 

X-rays. ganinia rays. neutrons, and alpha and he13 p x -  
l i c k s  are common types ol ionizing radi;ition. While - 
all types of ionizing radiation can produce ionization, 
they have other differing properties including their 
ability to penetrate or pass through niiiterials. Alpha 
radiation penetrates poorly; a piece of paper or the 
outer skin tissue on ;I human body can stop i t .  Beta 
radiation has low to inoderate penetrating ability :ind 
can be stopped by ii thin sheet of;iluminum o r  thick 
plastic. Gainma, x-ray. and neutron r:idi;ition usually 
have much greater penetrating ability and require nilire 
extensive shielding. Radiation proiluced by metlic:tl x- 
ray machines. for cxatnple, is iible to pass through a 
hurnm htxly. 

. 
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Appendix A. PERSPECJlVE ON RADlAJlON -._____ _______ 

At RFP. the principal radiation hazard to the public 
asswiated with the radioactive materials handled at the 
plant is from alpha radiation. Alpha radiation is emit- 
ted by artificially produced radioactive materials such 
as plutonium and americium, as well as by naturally 
occurring materials such as uranium and thorium. 

Production of Radiation Ionizing radiation is produced by both radioactive 
materials and by radiation-producing equipment. 
Radiation-producing equipment includes x-ray 
machines and linear accelerators. Electrical power 
must be applied to this equipment to produce radiation. 
In  contrast, radioactive materials will continue to emit 
ionizing radiation until they have undergone radioac- 
tive decay to a nonradioactive, stable state. The time 
required for a material to reach this stable state depends 
on a material’s radioactive half-life. 

Half-life is the amount of time required for one-half of 
the atoms of a radioactive material to experience 
radioactive decay. Half-life is unique and unchanging 
for each specific radionuclide. Half-lives for different 
radionuclides may range from seconds to billions of 
years. Radioactive iodine- I3 1, used in medical diagno- 
sis and the treatment of some diseases, has a half-life of 
approximately 8 days, while naturally occurring urani- 
um-238 has a half-life of more than 4.5 billion years. 
In general, the half-lives of the radioactive materials 
handled at RFP are long; plutonium-239 has a half-life 
of more than 24,000 years. As a result, the materials at 
RFP are handled and controlled as if  they will always 
be radioactive. 

Radiation Dose The biological effect of ionizing radiation is called 
radiation dose. The radiation can be from a penetrating 
radiation source located outside of the body (external 
radiation) or from radioactive materials taken into the 
body (internal radiation). In the United States, radia- 
tion dose is measured in  the unit called the rem, or mil- 
lirem (I rem = l ,OOO millirem). The comparable 
International Standard (SI) unit of radiation dose is the 
sievert ( I  Sv = 100 rem). A rem is a unit of biological 
dose that expresses biological damage on a common 
scale. The Effective Dose Equivalent (EDE) is a 
means of calculating radiation dose and is expressed in 
units of rem or sieverts. EDE takes into account the 
total health risk estimated for cancer mortality and seri- 
ous genetic effects from radiation exposure regardless 
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of which body tissues receive the dose or the sources or 
types of ionizing radiation producing the dose. One 
rem EDE from naturally occurring radiation has the 
same total health risk as one rem from artificially-pro- 
duced sources of radiation. 

Principal Hazards Scientists have been studying ionizing radiation and its 
effects on human health for more than 90 years. In 
1981, the United States General Accounting Office 
(GAO) reported that there were more than 80,OOO sepa- 
rate scientific studies on the health effects of radiation. 
According to the National Science Foundation, “...it is 
fair to say that we have more scientific evidence on the 
hazards of ionizing radiation than most, if not all, other 
environmental agents that affect the general public’’ 
(NA80). 

The first case of human injury reported as a result of 
radiation occurred shortly after Wilhelm Roentgen’s 
discovery of x-rays in 1895. Early radiologists often 
used their hands to focus the primitive fluoroscopic 
equipment, which exposed them to millions of mil- 
lirems of radiation. The first case of radiation-induced 
skin cancer was reported as early as 1902. In later 
years, it  was shown that physicians, x-ray technicians, 
and radium handlers had cancer rates higher than nor- 
mal. 

Early efforts to set radiation standards were made by 
the Roentgen Society formed in 1916. This was fol- 
lowed in 1921 by the newly created British x-ray and 
Radiation Protection Committee and in 1928 by the 
International Commission on Radiological Protection 
(ICRP). In 1929, the Advisory Committee on x-ray 
and Radium Protection was founded in the United 
States; this is now the National Council on Radiation 
Protection and Measurements (NCRP). The ICRP and 
the NCRP represent the longest continuous experience 
in the review of radiation health effects and recommen- 
dations on guidelines for radiological protection and 
radiation exposure limits. Additional organizations 
also have examined radiation levels, including the 
United Nations Scientific Committee on the Effects of 
Atomic Radiation and the National Academy of 
Sciences (NAS). The NAS formed a committee in 
1956 to review the biological effects of atomic radia- 
tion (BEAR). A series of reports have since been 
issued by this and succeeding NAS committees on the 
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biological effects of ionizing radiation (BEIR). The 
NAS continues to review the health effects of ionizine. " 
radiation. 

Exposure to high levels of radiation can cause serious 
health effects including bums, cell damage, and death. 
The degree of effect depends on the intensity of radia- 
tion dose, length of exposure, and type and number of 
body cells exposed. Sudden large doses of 100.000 to 
I50,000 mrem to the whole body can cause radiation 
sickness, with short-term symptoms including nausea, 
fatigue, and hair loss. A sudden dose of 500,000 to 
600,OOO mrem can be fatal. 

Among radialion scientists, there is substantial agree- 
ment on the health effects and risks following such 
large radiation doses. What remains in question. how- 
ever, is the assessment of potential health effects that 
may result from very small doses of radiation over 
longer periods of time. Although radiation can damage 
living cells, this damage does not necessarily cause 
noticeable health effects. For some types of.radiation 
the body can often repair damage from low doses or 
from doses received over long periods of time. In other 
situations if the radiation dose results in cell death, only 
a relatively few cells may be affected and there may be 
no detectable effect on tissue function or overall health. 

Some radiation damage to cells can result in an 
increased risk of cancer later in life. This increased 
risk has been observed in populations exposed to high 
doses of radiation. At low doses, however, the 
increased risk, if it occurs, is too small to he measured 
against the variability that occurs in the normal cancer 
incidence. Although it is not known if an increase in 
cancer risk actually occurs at low doses, for the pur- 
pose of radiation protection. it is assumed that it does. 
Radiation protection standards are established assum- 
ing that my additional radiation dose carries with it 
some additional risk. and that the degree of risk is pro- 
portional to the dose received. At low doses, such as 
experienced from natural background radiation, this 
estimated additional risk is very small compared to the 
normal incidence of cancer. Nevertheless, radiation 
protection professionals seek to minimize any unneces- 
sary radiation dose and to reduce radiation doses to lev- 
els that are as low as reasonably achievable (ALARA). 
The maximum radiation dose to the public as a result of 
RFP activities typically is far less than that received 
Croin natural background radiation. 
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All living things are exposed to naturally occurring ion- 
izing radiation. However, since the discovery of radia- 
tion and radioactive m:iterials iit the end of the 1800s. a 
person might significanlly increase their amount of 
radiation exposure through the use of aniliciiilly pro- 
duced or enhanced sources of radiation. 

SOURCES OF RADlAllON 

Natural Sources Naturally occurring sources are the greatest contrihutor 
to radiation exposures for the population nfihe United 
States. Sources of natural background ratli;iiion 
include cosmic radiation from s p c e  ;ind secondary 
radioactive niaterials (cosmogenic iiucl ides) created 
when cosmic radiation enters the eanh's ;itinosphcre. 
Another source is n:iturally occurring radioactive iiiatc- 

rials originating from the earth's crust, referred to as 
primordial nuclides. These materials may contribute to 
radiation exposure when located outside the hody o r  
when taken into the body through inhahtion o r  inges- 
tion. Radon, a radioactive gas dcrived froiii tiranitiin, is 
an imponant contributor to internal radiation exposure 
as a result of inhalation indoors. Trace :iniouiits of ura- 
nium and radium also can be found iii drinking water. 
while milk contains naturdly radioxtivc potassiuiii. 

Living in different geographical areas ciiii result in 
more or less exposure to naturally occurring ionizing 
radiation. Cosmic radiation exposure can increase :is 
altitude increases hecause less amasphere exists to 
shield against the radiation. Some geographical areas 
have higher concentrations of primordial nuclides such 
as uranium and thorium. Because the Denver area is 
located at a relatively high altitude and also has higher 
concentrations of uranium and thorium in rocks and 
soil. naturally occurring radiation levels :ire higher than 
those in many other regions in  the country. 

The annual. naturally occurring EDE to :I typical resi- 
deni of the Denver metropolitan area is provided in 
Section 6. The total for this area, based on current pub- 
lished reports. is ahout 350 nirendyr. This estimate is 
likely to increase as the Denver regional difference in 
indoor radon concentration is delermined. Preliininary 
studies have indicated that indoor radon concentrations 
are higher than the nation;il aver;ige. The estiinated 
total average EDE for a person in  the Uiiitctl States 
from natural sources including radon is about 300 
nirendyr. 
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Medical Sources Ionizing radiation i s  succesWly used in  medicine for 
the diagnosis and treatment o f  many medical condi- 
tions. This radiation can be produced by equipment 
such as x-ray machines or linear accelerators. or i t  can 
originate from radioactive materials incorporated into 
pharmaceuticals. Medical diagnosis and treatment 
iiccoiint for the largest radiation doses to the United 
States public from artificially produced sources of radi- 
ation. The average EDE to an individual in the United 
States from medical sources i s  approximately 50 
mredyr. However, individual doses from this source 
vary widely, with some people receiving little or none 
and others receiving substantially more than the aver- 
age in any pirticular year. 

Consumer Products Sources Some consumer products, including tobacco, smoke 
detectors. fertilizers, and television sets have ionizing 
radiation associated with them. Consumer products are 
the second largest contributor to radiation dose to the 
United States population from artificially produced or 
enhanced sources. The radiation may or may not be 
intentional and necessary for the product to function. 
Ionization snioke detectors and x-ray baggage inspec- 
tion systems at airports require ionizing radiation to 
perform their functions. Tobacco products, fuels such 
3s coal, and television receivers have radiation associ- 
ated with them even though i t  is not necessary for their 
use. 

0ther.Sources 

RFP Contributions to 
Radiation Dose 

Naturally occurring. medical. and consumer product 
sources contribute more than 99 percent o f  the average 
radiation dose that a person living in the United States 
receives each year (Figure A-I). Other sources include 
occupational exposures. residual fallout from past 
atmospheric weapons testing, the nuclear fuel cycle, 
and miscellaneous sources. Combined. these other 
sources contribute less than I percent o f  the average 
radiation dose to a person living in the United States. 

The additional radiation dose that a member o f  the pub- 
lic might receive from RFP activities is typically well 
within applicable radiation protection limits and far 
below dose levels received from naturally occurring 
radiation sources. RFP-related EDE to the maximally 
exposed member o f  the public is typically less than I 
mrem for I year's chronic exposure. Section 6 discusses 
the assessment of radiation dose to the public for CY92. 
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Figure A-I. Contribution of Various Sources to the Total Average Radiation Dose to the 
United States Population 
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RFP environmental monitoring programs evaluate 
plant compliance with applicable guides, limits. and 
standards. Guide values and standards for radionu- 
clides in ambient air and waterborne effluents have 
been adopted by the DOE, CDH. CWQCC (foi 
only), and the EPA (for the air pathway only) ( 
EPA85). Many of these guides are based on recom- 
mendations published by the International Commission 
on Radiological Protection (ICRP) and the National 
Council on Radiation Protection and Measurements 
(NCRP). 

Air effluent limits are mtablished under the CAA 
NESHAPs. The limit for radiation dose to the public 
from radioactive emissions is promulgated by EPA and is 
listed in Table B-l (see “Air Pathway Only”). 
Nonradioactive (but otherwise hazardous) material emis- 
sions such as beryllium are regulated by the State of 
Colorado under Colorado Air Quality Control Regulation 
#8. This regulation sets a limit for beryllium emissions 
of IO grams in a 24-hour period per stationary source. 

Ambient air data for nonradioactive particulates have 
been collected historically at RFP for comparison to 
criteria pollutants listed under the EPA NAAQS 
(EPA8I) established by the CAA (US83) (Table 8-2). 
Instrumentation and methodology follow requirements 
established by the EPA in the Quality Assurance 
Handbook for Air Pollution Measurement Systems 
(EPA76b). 

Ambient air data for radioactive particulates are com- 
pared with Derived Concentration Guides (DCGs) pro- 
vided in Table B-3. A further explanation of DCG is. 
given on page 263. 

_. 

The most restrictive DCGs for surface-water effluents 
are provided in Table 8-3.  A further explanation of 
DCG guides is provided on page 263. 

= I 
I. . 
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Appendix 8. APPLICABLE GUfDES AND STANDARDS 

Table 8-4 
NPDES Permit Limits and Reporting Requirements as modified by the FFCA 

Effective Aprii 1991’ 

Dally 7.Day Max. 3Way Mar. 
f!!mhun eYmm AY?wa 

Told Suspended solids ( m a  R e p #  NIA RPTb 
- 
Biological Oxygen Demand bDay (myl) Repon’ NIA RPTb ’ 

Carbonaceous Biological Oxygen Demand 5Qay (myl) Repon’ NIA RP? 
Nilrales as N (myl) NIA 20 10 
Total Residual Chlorine (myl) 0.5 NIA NIA 

Dlscharae W2 (Pond 1-31 
PH (SU) 9.0c EUA NIA 
Ntlrates as N (myl) 20 NIA 10 

m a r c r e  005 lPmd A 4  
Nonvolatile Suspended Solids (mg) 
Flow . millim gallons per daylmgd) 
Whole Elfluent Toxidly ( L k )  
Total Chromium (m) 

%i%Z%$y 
Nonvolatile Suspended Sdids (myl) 
Flow (mgd) 
Whole EMuenl Toxily ( L o d  

Discharm 007 (Pond C-Y 
Total Chromium og!l) 
Nmolalile Suspended Solids (myl) 
Flow (mgd) 
Whole Ellluenl Toxidly (LC,f 

Repon’ NIA NIA 
Repon’ NIA NIA 
Repon’ NIA NIA 
50 NIA NIA 

50 NIA NIA 
Repon’ NIA NIA 
Repofl’ NIA NIA 
Repoil’ NIA NIA 

Remb NIA NIA 
Repod’ NIA NIA 
Repofl’ NIA NIA 

50 NIA NIA 

Dlscharm STP 1995 EMuenU 
PH (SU) 9.0c 

. Total Suspended Solids (mqn) NIA 
No Visual Oil 6 Grease (rnyl) 

Tolal PhOSphom (rrg4) 12 
Tolal Chromium (14n) 100 

Total Residual Chlorine (mgl) NIA 
Fecal Coliform (#/I00 ml) NIA 

Carbonaceous Biological Oxygen Demand SDay (mfl 25 

NIA MA . 
45 30 
NIA NIA 
NIA 8 
NIA 50 

10 
RP? 
2w 

K+ 
4m8 

a. The FFCA also requires reporling but does nol specily discharge l imilafm lor lhe ldbwhg VOCS and mebk: anlhrQ, arsenic, 
beryllium. cadmium, mpper. iron, lead, manganese, mercury. nickel. silver. zinc, benzene. bromoform. carbon telrachloride. 
chlorobenzene, chlorcdibromanelhane. chlomethm. chlorolwm. dichbmbromornelhane. 1,ldichbroethane. 1.2dchlmlhm3, 
t .tdichloroethylene. I.2dichlompropane. 1,3dichIompropylene, ethylbenzene. methyl bromide. methyl chloride. melhylene chk- 
ride, 1 . I  ,2.2.lelrachlorwthane. lelrachlorcethylene. toluene. 1.2-transdichlorcelhylene. 1 .I.(-trichlorwthane. 1.1 .2-trichlomelhane. 
trichlorwlhylene. vinyl chloride. 
Repon only. 10 limilalion placed on this anaye by permil. 
pH daily minimum value = 6.0. 
WET lest results are reported as lhe percenlage of effluent a a ~ p n l r a l h  required to cam lethality to hall lhe tesl organism niYlin 
Ihe lime period spedlied (LC50). Ceriodaphnia are tesled lor 48 hwrs. lalhead minnow lor 36 hours. 
Fecal mlilorm averages calatlaled by geomelric rather lhan normal mean. 

b. 
c. 
d. 

e. 

2% -__ 
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Table 8-5 
Colorado Water Oualify Control Commission (CWQCC) 

Water Quality Stream Standards 
Effective Date - March 30, 1990 

Goal Gualilien. Segmenl5 01 Big Dry Creek - l%L@nlm 

Physical and Binlogical D i  Oxygen 
PH 
Fecal cdiorms 
Ammonia 

W e !  
(ChmnlC) 

Inorganic Chlorine 
Cyaniie 
Sullale as Hydrcgen Sulfide 
Nitrile 
Nitrate 
Chloride 
W a l e  
F r o n  

Melals Arsenic 
Cadmium 
ChmmiumIII 
Chromium VI 
Copper 
Irm (Dissolved) 
Iron (lola1 Recovery) 
Lead 
Manganese (DlssoW) 
Manghese (Total Recovery) 
Mewry 
Nickel 
Selenium 
Silver 
Zinc 

NS = Table Value Standard 

- 
5.0 

6.5 - 3.0 
2Mxv100 ml 

NS 0.10 
0.06 

0.013 (ac) 
0.011 (ch) 

,002 
1 .o 
10.0 
250.0 
250.0 
.75 

.sn 
WS 
.05 
Ns 
NS 
3 
1 .o 
NS 
.I5 
I .00 

.oOM)l 
NS 
.01 
NS 
NS 



Table B-6 
CWOCC Water Ou8lity Stream Standards - Organic Chemical Stendar~jd (p@) 

CAP C W c  Gas Chmmtyaphy (CC) 
J3clmlm l t um i lKs tnnPsn l  l2a&dmh 

A C Q d d l h  
Aldrin 
Ahazine 
Benzidine 
ChlOlda,lE 
ChJomlorm 
ChJonWlhyl Ether BIS 
DDT 
Dichlotcbnzidine 
Dieldrin 
Dioxin (2.3.7. BOTCDD) 
HalOtll9ttI&leS 
Heptachlor 
Hexachlomelham 
H ~ ~ ~ h J o r o b e t ~ ~ n r  
Hexachkvc4ul?.diene 
~EXedbrOCydohtlElne, Alpha 

HEXachbvxi&xanE, Gamma (Lhdane) 
Hexechbrocydohexane. TmhnkaI 
Nfrmadiwamine N 
Nilrmadielhylamine N 
Nilrosadiphenylamine N 
Nilrosopynolidim N 
PCBS 
Simazine 
TetrachbmettIane I. I .  2.2 
T~VaChlar~elhane 
TricNoroevlm I .  I .  2 
Trichlorophecd 2,4,6 

, H ~ ~ a c h l ~ r n c y d a h e ~ ,  Beta 

107.1 
3o9002 

92674 
57-74.9 
6766.3 
111444 
5029.3 
91.94.1 
0 5 7 - 1  
1746-016 

76.448 
67.72-1 
11874-1 
8768.3 
319.844 
319657 
5849.9 
608751 

86306 

1338383 

79-34-5 
79-34.5 
7900.5 
em€-2 

310.058 
O.WM74 
3.0 
o.wo12 
0 . W  
0.19 
O.Way)37 
O.wo024 
0.01 
O.WM71 
O.wMxYyII3 
0.19 
0.MXnB 
1.9 
O.WO72 
0.45 
0.W32 
0,0163 
0.0186 
0.0123 
0 . W  
O.ooo8 
4.9 
0.018 
O.MM079 
4 
0.17 
0.8 

0.6 
1.2 

Id 
0.05 
1 
IOC 
0.5 . 
0.m.o 
16 
0.1 
IOC 
0.1 

0.5 
1 
I 
0.2/1.0 
0.05 
0.05 
0.05 

5 
5 
10 
IW 

0.18 
0.m.o 
0.26.0 
o.m.0 

1 

a. In the absw d spedb. numeric standards lot nonnaturariy ormnig organia. the narrillive siandapj 
'no lorjcs in lodc Bmounls' (%lion 3.2.22 111 [dl) shall be inlerpreled as zem with enlorcement based 
on the practical quantilicatian IWEIS (Wk) lor thos~ mmpounds as defined by W CWOCC M the EPA. 
CAS Number is a unique number assigned lo a chemical mpaund by the Chemical Abslracl Service of b. 

c. Gas ChromatcgraphyiMass Spearomtry M e M .  
Ihe hericM Chemical Sodely. 
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Table 8-7 
CWQCC Water Qu8lily Stream Stand8rds - R8dionuclides' 

The radionuclides Iiiled below shall be mainlained a1 (he lowest practical 
level: in no case shall lhey be increased by any cause anribulable lo 
municipal, industrial. or agricultural praclices Io exceed Ihe site-soecific 
numeric slandards. 

A. Ambimt baaed sitaspcmc -. 

Grost Alpha 6 
Grass Bela 9 
Rut,nium .03 
h E r i h r m  .03 
TriliUIll ux) 
Uranium 3 

Western 
ilwiwdf 

5 
12 
.03 
.I3 

5cYl 
4 

Sqlmt 4 
Segmnl5 

Woman 
m!J 

7 
5 
.05 
.05 

500 
5 

SEgmnt 4 
Segmull5 

Watmn 
w 
I I  
19 

.05 

.05 
500 
IO 

a. Statewide slendads also appty lor radionudides rot Isled above 
V&s W are in pW. 

Drinking Wuter The EPA promulgated regulations in 1976 Tor riidionu- 
clides in drinking water (EPA76a). These regulations, 
along with primary drinking waler regtilalions Cor 
n~icrobiological. chemical. and physical conlaminanls. 
became effective June 24. 1977. The intent ol '~he SaTe 
Drinking Water Act (SDWA) was IO ensure [ha1 each 
stale has priniary responsihilily Tor itiaintaining drink- 
ing water qualily. To coniply with these requirenients. 
[he CDH modified existing shle drinking wiiler stan- 
dards io include radionuclitles (CDH77. CD118 I ). The 
following IWO community drinking water standards are 
of interest in this report. 

I. The slaw slandard Tor gross alpha activily (including 
radium-226 bul excluding r;idon and uraniutii) i n  
community w;iIer syslenis is ii nuxitiiuni oC I S  pCiA 
or 15 x 1 0 "  pCilml (5.6 x I O '  Hq/I) .  Plulonium and 
americium. which iirc ;ilpha-ciiiitling riidionuclides, 
are included in this liniil. 
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2. The limit for tritium in drinking water is 20,000 
pCi/l or 20,00? x I O 9  pCi/ml (740 Bqll). 

The EPA proposed additional National Primary Water 
Standards for radionuclides in 1991. These standards 
have not yet been finalized. 

SOIL STANDARDS 

RADIOLOGICAL DOSE 
STANDARDS 

. There is no standard at the federal level for radionu- 
clides in soil for transuranics. The EPA proposed a 
screening level for plutonium of 44.4 disintegrations 
per minute per gram (dpm/g) (19.98 pCi/g) for a soil 
density of I gram per square centimeter (g/cm2) for 
soils sampled to a depth of I centimeter (0.394 inches) 
(EPA77). 

At the state level, the CDH adopted a standard for plu- 
tonium in 1973 of 2.0 dpm/g (0.9 pCi/g) for a soil den- 
sity of I g/cm2 for soils sampled to a depth of 0.64 cen- 
timeters (cm) (1/4 inch) (CDH73). 

DOE Order 5400.5, Radiation Protection of the Public 
and fhe Environment (DOE90a). provides the radialion 
protection standard for DOE environmental activities. 
This order, adopted by the DOE on February 8, 1990. 
incorporates guidance from the ICRP as well as from 
the EPA Clean Air Act NESHAP standards (as imple- 
mented in 40 CFR 61, Subpart H) (US83, EPA85). 
Included in DOE Order 5400.5 is a revision of the dose 
limits for members of the public. Tables for radiation 
dose conversion factors currently used for calculating 
dose from intakes of radioactive materials were issued 
in July 1988 (DOE88a. DOE88b). The dose factors are 
based on the ICRP Publications 30 and 48 methodolo- 
gy and biological models for radiation dosimetry 
(IN79, IN86). The DOE Order 5400.5 and the dose 
conversion factor tables are used for assessment of any 
potential RFP contribution to public radiation dose. In 
December 1989, EPA published revised CAA 
NESHAP standards for DOE facilities (EPA89b). 
DOE radiation standards for protection of the public 
are given in this Appendix (Table B-I) and include the 
December 1989 EPA CAA air pathway standards. In 
addition to the numerical dose limits in DOE Order 
5400.5. it is the objective of DOE to maintain potential 
exposures to members of the public to ALARA levels. 
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DOE Derived Concentration 
Guides 

Secondary radioactivity concentration guides can be 
calculated from the primary radiation dose standards 
and used as comparison values for measured radioac- 
tivity concentrations. DOE provides tables of these 
DCGs in DOE Order 5400.5. DCGs are the concentra- 
tions that would result in an EDE of 100 mrem from I 
year's chronic exposure or intake. In calculating air 
inhalation DCGs, DOE assumes that the exposed indi- 
vidual inhales 8.400 cubic meters of air at the calculat- 
ed DCG during the year. Ingestion DCGs assume a 
water intake of 730 liters at the calculated DCG for the 
year. Table 8-3 lists the most restrictive air and water 
DCGs for the principal radionuclides of interest at RFP. 

Plutonium Concentrations. Plutonium concentra- 
tions at RFP represent the alpha radioactivity from 
plutonium-239 and -240. These constitute more than 
97 percent of the alpha radioactivity in plutonium 
used at the plant. 

Uranium Concentrations. Uranium concentrations are 
the cumulative alpha activity from uranium-233, -234, 
and -238. Components containing fully enriched urani- 
um may be handled at the RF€? Depleted uranium metal 
can be fabricated and is also handled as a process waste 
material. Uranium-235 is the major isotope by weight 
(93 percent) in fully enriched uranium. However, urani- 
um-234 accounts for approximately 97 percent of the 
alpha activity of fully enriched uranium. In depleted ura- 
nium, the combined alpha activity from uranium-234 and 
-238 accounts for approximately 99 percent of the total 
alpha activity. Uranium dCGs used in this report for air 
and water ae those for uranium-233, -234. and -238, 
which are the most restrictive. 

Environmental uranium concentrations can be mea- 
sured by various laboratory techniques. Non- 
radiological techniques yield concentration units of 
mass per unit volume such as milligram per cubic 
meter and milligram per liter. Uranium concentrations 
given in this report were derived by measuring radioac- 
tivity from alpha-emitting uranium isotopes and are 
expressed in terms of activity units per uni t  volume. 
RFP data include measurements of depleted uranium. 
fully enriched uranium, and natural uranium. 

Conversion factors for specific types of uranium can be 
used to compare the data in this report to data from 
other facilities and agencies that are given in units of 
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I 

Appendix C 

1 ,  

WIND STABILITY CLASSES 

mass per unit volume; however, the resulting approxi- 
mations will not have the same assurance of accuracy 
as that of the original measured values. Uranium in 
effluent air from plant buildings is primarily depleted 
uranium. The conversion factor for these data is 2.6 x 
IO" g/Ci. Natural uranium is the predominant species 
found in water. The conversion Factor for water data is 
1.5 x IO" g/Ci. 

I 
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Table C-1 
Wind Frequency Distribution by Percent in 1992, Stabiiiiy Class A' 

Wind Speed Classes (Knots) 

m 99 m s % Q w ~ l a e s t D m  IQhr 

SSW 0 7  

NW 0 9  

a 
b 
c 

Total number 01 hw$ samples in this stability dass is 845 
Total perwnt for this stability dass 
Total percent relalw lo all stability dasses 

Percent 0cC"m.c. 

wind DIInclk" 

Figure C-1. Stability Class - A 
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Table C-2 
Wlnd Frequency Dlstrlbutlon by percent In 1892, Stablllty Class C 

Wlnd Speed Classea (Knob) 

rn as L ! k M 6 . P s l o A l Q & l E Q w m  t411s.ab w 

ENE 0 2  2 8  5 0 0 0 8 0 57 

wsw 0 2  0 7  08 0 0 0 167  0 12 

NW 0 2  0 7  I 0 0 0 183 0 13 
NNW 0 8  1 1 8  0 0 0 3 67 026 

a 
b 
c 

Tolal number 01 hourly samples In lhis slabilily daSs IS 6M) 
Total percent lor lhis slabtlily dass 
Tolal percenl relawe lo a!l stability classes 

N NNE NE ENE E ESE SE SSE S ssw Sw wsw w WNW NW NNW 

Wlnd DfI*OCUOn 

Figure C-2. Stability Class - E 
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Table C-3 
Wlnd Frequency Dlstrlbutlon by Percent in 1992, Stebility Class C 

Wind Speed Classes (Knots) 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
ssw 
sw 
wsw 
W 
WNW 
Nw 
NNW 

An 

0.4 
0.3 
0 
0 
0.3 
0.1 
0.1 
0.1 
0.1 
0 
0.1 
0 
0.1 
0.6 
0.1 
0.1 

2.8 

2.9 7.9 
2.6 7 
3.2 5 
1.2 2.2 
1 2 
3.4 3.9 
3.8 7 
2.8 6.7 
0.7 1.2 
0.6 1 
0.7 0.7 
0.7 1.3 
0.4 1.9 
0.4 2.5 
I 2.9 
2.2 3.2 

27.7 56.4 

1.3 
1.6 
0.9 
0. I 
0 
0 
0.4 
0.3 
0.1 
0.3 
0.4 
0.3 
I .9 
2.8 
1.3 
1.3 

13.1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

12.54 1.01 
11.52 0.93 
9.04 0.73 
3.5 0.28 
3.35 0.27 
7.43 0.6 

11.37 0.92 
9.91 0.8 
2.19 0.18 
I .9 0.15 
2.04 ' 0.16 
2.33 0.19 
4.37 0.35 
6.27 0.51 
5.39 0.44 
6.85 0.55 

100 8.08 ' 

a. 
b. 
c. 

Tolal number 01 hwdy samples in lhis slabilily dass is 686 
Total percent lor this stabilily dass. 
Tdal percent relahe to all gabilly daws. 

Figure C-3. Stability Class - C 



Appzn$jx C. WIND STABILIW CLASSES 

Table C-4 . 
Wind Frequency Distribution by Percent in 1992, Stability Class D. 

Wind Speed Classes (Knots) 

m n r l ~ 3 J k § A ~ l Q & l L Q ~ m m b w  

N 
NNE 
NE 
EN€ 
E 
ESE 
SE 
SSE 
S 
SSW 
sw 
wsw 
W 
WNW 
NW 
NNW 

All 

0.2 
0.2 
0.1 
0.1 
0 
0 
0 
0 
0.1 
0.1 
0.2 
0.1 
0.3 
0.2 
0.1 
0.2 

1.7 

2.5 3.1 2.6 
1.1 1.6 1.7 
0.7 0.9 0.4 
0.7 0.7 0.1 
0.6 0.3 0 
0.5 0.3 0 
0.8 0.6 0.3 
1.5 1.7 0.8 
1.7 2 0.8 
1.7 2.1 0.3 
1.7 2.4 1.1 
1.9 2.9 2.5 
3.4 3.2 3.6 
3.1 3.8 7.1 
2.4 3.5 3.4 
1 .8 3.9 2.1 

26.4 32.8 26.7 

a. 
b. 
c. 

Total number 01 hourly samples in this stability dass is 3601. 
Total percenl lor this slability dass. 
Tolal percent relative to all stability d e s .  

0.3 
0.1 
0.1 
0 
0 .  
0 
0 
0 
0 
0 
0 
0.4 
1.8 
3.5 
1.2 
0.3 

7.9 

0.1 8.94 3.79 
0 4.75 2.01 
0 2.11 0.89 
0 1.53 0.65 
0 0.94 0.4 
0 0.81 0.34 
0 1.69 0.72 
0 3.97 1.68 
0 4.64 1.97 
0 4.19 1.78 
0 5.44 2.31 
0.1 7.97 . 3.38 
0.9 13.22 5.6 
3 m,63 8.75 
0.3 10 89 4.62 
0 8.28 3.51 

4.5 1Kl 42.39 

Percenl occurrence 

1 5  

20 

15 

Wlnd S p e d  (Knot.) 
< 3.0 

3.0-<6.0 a 
5.0. <lO.O 0 
10.0-dB.0 Q 

18.0.Rl.0 

.11.0 0 

20.6 

:: 10.9 

1.1 
0.9 0.0 

0 
N NNE NE EN€ E ESE SE SSE S SSW SW mW W WNW NW NNW 

Wind DImcUon 

Figure C-4. St8bility Class - D 
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Wind Frequenc 

m 
N 
NNE 
NE 
EN€ 
E 
ESE 
SE 
SSE 
S 
ssw 
sw 
wsw 
W 
WNW 
Nw 
NNW 

All 

SUI 

0.3 
0.4 
0.1 
0.2 
0.1 
0.1 
0.1 
0.1 
0.3 
0.2 
0.7 
0.7 
0.6 
0.6 
0.5 
0.7 

5.7 

3Jk§A 

2.6 
1.6 
0.8 
0.4 
0.9 
0.6 
0.9 
1.9 
2.9 
3.1 
4.4 
5.2 
5.4 
4.2 
5.3 
3.9 

44.1 
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Table C-5 
:y Distribution by Percent in 1992, Stabllity Class F 

Wlnd Speed Classes (Knots) 

W5l.w 

3.6 
1.7 
0.7 
0.6 
0.3 
0.1 
0.4 
1.8 
3.6 
5 
6.5 
9.2 
2.9 
2 
4.2 
6.3 

48.9 

l Q & l L Q w  

0.3 0 
0.2 0 
0 0 
0 0 
0 0 
0 0 
0.2 0 
0.2 0 
0.1 0 
0 0 
0 0 
0.1 0 
0 0 
0.1 0 
0.1 0 
0.2 0 

1.3 0 

wllppb 

0 6.89 
0 3.92 

0 1.23 
0 1.23 
0 0.78 
0 1.63 
0 4.04 
0 6.84 
0 0.3 
0 11.55 
0 15.13 
0 8.86 
0 6.78 
0 10.03 
0 11.1 

0 100 

0 ! .68 

IQhf 

1.45 
0.U 
0.35 
0.26 
0.26 
0.16 
0.34 
0.85 
1.44 
1.74 
2.43 
3.18 
1.86 
1.42 
2.1 1 
2.33 
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a. 
b. 
c. 

Told number of hourly samples in this slabilitv dass is 1784. 
Tdal percenl for this slabilii dass. 
Tdd percent relalive Io dl stability dasses. 

Percent (kcurnnn Wlnd Spsed (Knot.) 1 
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3.0.  < 6.0 

15.1 1 n 
8.0 

10.0 - 

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW I 1 

I Wlnd Dbsstbn 

1 Figure C-5. Stability Class - E 
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, YflnQ 
i 
,: 
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f NE 

N 
NNE 
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W E  li E 
ESE 
SE 
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,i SSE 
11 

S 
ssw 
sw 
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z .I WSW 
W 
WNW 
Nw 
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All 
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Table C-6 
Wind Fmquency Dlstrlbutlon by Percent in 1992, Stability Class P 

Wind Speed Classes (Knots) 

a p x k a , ! l w l o J k l m ~ m w  

0.9 
1.2 
1 
0.9 
0.6 
1.3 
0.7 
1.3 
1.6 
2 
2 
2.1 
2.1 
2.7 
3.4 
3.1 

4 
2.1 
2.1 
1 .7 
3.4 
2.4 
2.9 
4 
5,4 
4.2 
7.8 
6.7 
6 
6.6 
7.2 
4.8 

0 
0 
0 
0 
0 
0 
0 
0 
0.6 
0.2 
0.2 
0.1 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0.1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4.91 
3.37 
3.17 
2.66 
3.99 
3.68 
3 s  
5.32 
7.87 
6.44 

1o.m 
9 
8.18 
9.3 

10.53 
7.88 

27.2 71.4 1.3 0.1 0 0 100 

a. 
b. 
c. 

Told number 01 hourly samples in vlis slabilily dass is 978. 
Total percent lor Ibis slabidily dass. 
Total wrmnl relaw to aU sWli dasses. 

i 

N NNE NE ENE E ESE SE SSE 9 SSW SW WSW W WNW NW NNW 

WIM Diroctlon 

w 
0.57 
0.39 
0.38 
0.31 
0.46 
012 
0.41 
0.61 
0.91 
0.74 
1.15 
1 .c4 
0.94 
1.07 
121 
0.92 

11.51 

Figure Cb.  Stability Class - F 
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Table C-7 
Wind Frequency Disblbutlon by Percent in 1992, Stability Class All 

m 
N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
sw 
WSW 
W 
WNW 
NW 
NNW 

An 

a 
0.4 
0.5 
0.3 
0.3 
0.4 
0.4 
0.3 
0.3 
0.4 
0.4 
0.5 
0.5 
0.5 
0.7 
0.6 
0.7 

w 
2.9 
2.2 
2.4 
1.8 
2.4 
2.7 
3 
2.5 
2.3 
2.2 
2.8 
2.9 
3.5 
3.2 
3.3 
2.6 

Wind S p e d  Classes (Knots) 

w s l l L Q l o J k l m W  

2.9 1.3 0.1 
1.9 0.9 0 
1.3 0.2 0.1 
0.9 0 0 
0.6 0 0 
1 0 0 
1.5 0 2  0 
1.8 0.4 0 
1.9 0.4 0 
2.1 0.2 0 
2.5 0.5 0 
3.4 1.1 0.2 
2.1 1.7 0.8 
2.3 3.2 1.5 
2.7 1.6 0.5 
3.3 I 0.1 

m 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0.4 
1.3 
0.1 
0 

!2?Wb 

7.69 
5% 
4.37 
3.14 
3.41 
4.07 
4.92 
5.1 
4.96 

6.3 
8.05 
8 98 

12.08 
8.72 
7.85 

4.77 

7.2 42.5 32.3 12.7 3.3 1.9 1M) 

a. 
b. 
c. 

Told number 01 hourly samples in dl statilily dasses is 8494. 
Total penenl lor vlis stebii  dass. 
Total percant relath to 4 s M l y  dasses. h u a l  data mry = 96.7 perm1 

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW 

Wind D k U o n  

Jill& 

7.69 
5.58 
4.37 
3.14 
3.41 
4.07 
4.92 
5.1 
4.96 
4.77 

8.05 
8.98 

12.08 
8.72 
7.85 

' 6.3 

1M) 

Figure C-7. Stability Class - All 
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Appendix D. ANALYKAL PROCEDURES 

hours. Samples requiring a lower detection limit are 
counted from 16 to 72 hours. 

Soil samples scheduled for gamma spectral analysis are 
dried, put through a IO-mesh sieve, weighed. and the 
final portion is ball-milled. The fine portion is then 
placed in a 500-milliliter Marinelli container and counted 
for at least 16 hours. 

All samples scheduled for alpha spectral analysis are ana- 
lyzed in a similar manner regardless of matrix. Before 
dissolution, a known quantity of nonindigenous radioac- 
tive tracer is added to each sample. The tracer is used to 
determine the chemical recovery for the analysis. Tracers 
used include plutonium-236. americium-243, and curi- 
um-244. The type and activity level of the tracer used 
depends on the type and projected activity level of the 
sample to be analyzed. All refractory or intractable 
actinides are dissolved by vigorous acid treatment using 
both oxidizing and complexing acids. After samples are 
dissolved, the radioisotopes of concern are separated 
from each other and from the matrix material by various 
solvent extraction and ion exchange techniques. The 
purified radioisotopes are electro-deposited onto stainless 
steel discs. These discs are alpha counted for 12 hours. 
If a lower minimum detection limit is required, samples 
may be counted from 72 to 168 hours, depending on the 
specific sensitivity requirements. Samples that exhibit a 
chemical recovery of less than I O  percent or greater than 
105 percent are automatically scheduled for reanalysis. 

Tritium analyses are routinely performed on specified 
environmental water samples, as well as on stack effluent 
samples. Ten milliliters of the samples are combined 
with 10 milliliters of liquid scintillation fluid. Effluent 
samples are counted for 30 minutes. while environmental 
samples are counted for 45 minutes. 

GENERAL LABORATORY The General Laboratory routinely performs several 
analyses in support of environmental monitoring of plant, 
effluent streams, process wastes, and soil residues. The 
analyses routinely performed are provided below. 

1. Metallic elements including tests for 19 cations by 
inductively coupled plasma spectroscopic tech- 
niques and IO elements by atomic absorption spec- 
troscopy techniques (including beryllium in air- 
borne effluent sample filters). 

27R 

.-. 

2. 

3. 

4. 

8. 

9. 

IO. 
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Oxygen demand tests on water including total 
organic carbon, dissolved oxygen, chemical oxygen 
demand, carbonaceous biological oxygen demand, 
and biological oxygen demand (5-day incubation). 

Nutrient tests including free ammonia, ortho and 
total phosphate phosphorus, nitrite, and nitrate 
anions. 

Physical tests including pH, conductivity, color, 
total dissolved solids, suspended solids, total solids, 
nonvolatile suspended solids, turbidity. and specific 
gravity. 

Soap residues (as alkyl sulfonate) 

Oil and grease residues, by extraction and infrared 
or gravimetric detection, and by visual observation. 

Specific chemical property or element including 
total hardness (as calcium carbonate), alkalinity (as 
hydroxide, bicarbonate. or carbonate), chloride. flu- 
oride, cyanide, sulfate, and hexavalent chromium. 

Gross alpha and gross beta analyses by gas pro- 
portional counting. 

Volatile q d  semivolatile compounds from the €PA 
Contract Laboratory Program (CLP) Target Analyte 
List are analyzed by gas chromatography/mass 
spectrometry. Phenols also are analyzed using spec- 
trophotometry. Polychlorinated biphenyl com- 
pounds are analyzed by gas chromatography. 

Toxicity Characteristic Leaching Procedure 
(TCLP) extractable metals and organics for com- 
pliance to land ban restrictions. 

Procedures for these analyses, developed by the 
General Laboratory analytical technical staff, were 
adopted from EPA-approved sources or from other rec- 
ognized authoritative publications where EPA- 
approved procedures were not available. Laboratory 
operations procedures are documented in a standard for- 
mat, approved by the manager of the Rocky Flats 
Analytical Laboratories, and issued to a controlled distri- 
bution list to ensure that proper testing and approval is 
performed before changes are adopted. The Analytical 
Laboratories Quality Assurance Plan requires annual 
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Appendix D. ANALYTICAL PROCEDURES 

The major component of thc MDA equation is the vari- 
ability of the blanks. 

Table D-l shows the various formulas used for alpha 
data reduction during 1992. Table D-2 shows the typi- 
cal MDA values for the various analyses performed by 
the Environmental Radiochemistry Laboratories. These 
values are based on the average sample volume, typical 
detector efficiency. detector background, count time, 
and chemical recovery. MDA values calculated for 
individual analyses may vary significantly depending 
on actual sample volume, chemical recovery, and ana- 
lytical blank used. 

. 

Nonradioactivity Parameters For nonradioactivity parameters, various means are 
used to estimate a minimum detection limit (MDL) 
depending on the parameter measured. MDL is defined 
as the minimum concentration of a substance that can 
be measured and reported with 99 percent confidence 
that the analyte concentration is greater than zero and is 
determined from analysis of a sample in a given matrix 
containing the analyte. The MDL for beryllium in 
effluent air, analyzed using flameless atomic absorption 
spectroscopy. is based on a sample blank absorbance 
reading. Total chromium in effluent water samples 
undergoes a fourfold concentration of the received 
sample prior to its analysis using flame atomic absorp- 
tion spectroscopy. Its approximate MDL is based on a 
net sample absorbance reading of 0.010. 

The parameters of nitrate as N, total phosphorous, sus- 
pended solids, oil and grease, and total organic carbon 
have MDLs determined by procedural methods found 
in EPA-600, Envirorrtnental Monitoring and Support 
Lohoratoty Methodsjor Chemical Analysis of Water 
and Wastes (EPA87b). Biochemical oxygen demand 
and pH have MDLs determined by the minimal readout 
capability of the instrumentation that is used. The 
MDL for residual chlorine is determined by the proce- 
dure found in a publication by Hach Company, DPD 
Methodjor Chlorine (HA83). For fecal coliform count, 
MDL is calculated as 4.65 times the standard deviation 
of the blank value from the millipore filter. 

r 

+, 

'b 

REPORTlNG Of. MlNlMUM 
DETECTABL€ CONCENTRA- 
TlON AND ERROR TERMS 

Plutonium, uranium, americium. tritium, and beryllium 
measured concentrations are given in this report. Most of 
the measured concentrations are at or very near back- 
ground levels, and often there is little or no amountof 
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Table D-1 
Formulas for Activity and Uncertirinty c8lculatlons for the 

Alpha Spectral Analysis Systems 

P 

4 i  = 

31 

rc, 
II- - -I I - - - I  I I 

ITS 

I 'Sample uncertainly is the propagated standard devialbn of sample aclkily using munling sIaUSUcs. 

= Nmblank mnecled aaMlyot laboratoly reagent blank for isotope I expressed as pimcuries (pCi] per unit volume. 
% = Nonblank mrrecled uncerrainly d laboratoly reagent blank expressed as p U  per unit volume. 
Asl = Sample ndMly for jotope i expressed as p per ~ n a  v o h .  
%i = Sample eclMly uncertainly evressed as p per unit &e. 

Blank mnecled sample aclkiiy for i s a t y  i expressed 85 pCi per unit volume. 
b$ z Blank ccne*ed sample uncertainty expressad as pCi per unil volume. 
Dsi = (dpm) ot i n l e d  SI- isotope j IO m p k .  
Csi = Sample g m  munk for isatcpe i. 
csi = Sample gross m k  tor internal standard Isotope 1. 
c81 = Detedor background g m  aunk for Mope i. 
Cw = btedor background gmss cants IOI intenmi isotope 1. 
Ts Sample munt ~inm expressed in minutes. 
TB i Deledor background munl lime expressed in minutes. 
V i Sample unil volumn or sample una weigtd. 
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Agreement in Principle. SO. 153 

Air 
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CERCL 
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.A See Comprehcnwe Envtrnnmental 
Recponce. Cornpensatton. and Liahlllty 
Act 

effluent 

defined. 7 I Clean Air Act I 
limits, 255 APEN 
moniloring reculls. xxiv. 79 

-2; F- defined. xvii. IS  
reporting requirements. 16 glovehnx systems. 7 I 

nonradioactive compliance with NESHAP. xvi. 14 
detection methods. 83 defined. 13 
monitoring results. 82 
TSP and PM- 10 samplers. 82 

protective measures. 71 
HEPA filters. 73 
SAAMs. 73 

monitoring results. xxiv. 84 
sampling Incations. 84 

radionuclide emissions, at RFP. 75 
americium. xxiv. 77 
beryllium. xxiv. 78 
plutonium. xxiv. 77 
tritium. xxiv. 77 
umnium. 77 defined. 43 

Clean Water Act 
defined. 23 
NPDES permit program. xviii 

radioactive Colorado Air Permits. 19 

Communily Relations Plan. 44. 169 

Community Water. 105. See rlrn rl.-r--- W-*-- 

Comprehensive Environment-1 Dr=-n-- 

Compensation. and 1- ~ ~, . ... 

standards. 255 

Alpha radiation. 245 D 

Americium Deer 
consumption ofradionuclic'-- 'A' detection limit... 284 

in air. xxiv. 77 radioecological invesligatic . . 
in groundwater. 130. 133 

Derived concentration Guides. 263 in Pond C-2.200 
in  surface water. xxv. 101 

Detection limits 
Analytical lahnratories. 217 defined. 281 

nonradioactive materials. 2 
radioactive materials. 292 

Dose. Seeaho Radiation dose 
collective population;2W 
equivalent. 193 
to puhlic. 192. 208 

APEN. See Clean Air Act 

B 

Beryllium 
detection limits. 284 
in air. xxiv. 78 

I Beta radiation. 245 
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Dose conversion factors 
ground-plane irradiation. 197 
inhalation, 197 
soil ingestion. 197 
water ingestion, 197 

Drainage systems. See Surface Water 

Drinking water 
dose slandards. 109 
PondC-2. 191 
results of, 109 

E 

Ecological studies 

aquatics. 147 
terrestrial vegetation. 147 
terrestrial wildlife. 147 

environmental evaluations, 148 
field sampling. 149 

preliminary results. 148 
primary goals. 145 
radioecological investigations 

baseline studies. 146 

deer, 147 

Effective Dose Equivalent. 192 
defined. 246 
estimates. 249 

Effluent air monitoring. 71 
See also Air 

Emergency Planning and Community Right-To- 
Know Act. 46 

Environmental evaluations, 148 

Environmental Management 
reorganization. 219 

Environmental monitoring 
compliance standards. 57 
public meetings. 58 
overview, 57 

' regulatory repom. 56 

Environmenlal Radiochemisvy Laboratoly. 217 

Environmenlal remediation 
community relations plan. 169 
french drain, 156 
IHSSs. description of. I53 
interceptor wenches. 160 
legal framework. 153 
operable units 

description of. I55 
LAG prioritization. 45 
major activities. 155-168 
organization of. 155 

program objective. xxix. 153 

EKRA.  See Emergency Planning and Community 
Right-To-Know Act 

F 

Federal Facilities Compliance AgreemenL 41 

Federal Insecticide. Fungicide, and Rodenticide 
Act. 29 

FIFRA. See Federal Insecticide. Fungicide. and 
Rodenticide Act 

Five-Year Plan, 58 

French drain. 156 

G 

Gamma radiation 
monitoring results. 186 
overviews, 181 
thermoluminescent dosimeters. I8 I 

calibration. 185 
locations. I 8  I 
upgrades. I85 

General Laboratories. 218.278 

Geologic Selling. 113. See also Groundwater 

Glovebox system. 7 I 

Great Western Reservoir 
monitoring results. 106 

Groundwater 
boundary wells, 130 

charncterizntion objectives. I 13 
chemical elements moniloral. I17 

results. I I Y  
geological setting 

smtigrnphic units. I13 
hydrogeology. I14 

hydraulic conductivities. I14 
operable units, 119. See also Environmentid 

resuh, 132 

Remediation 
881 Hillside, I I?  
903 Pad. Mound. East Trenches k a .  12 I 
Solar Evaporation Ponds. Present h d f i l l .  and 

West Spray Field, I21 
program description. I13 
wells, I I5 

Groundwater Monitoring Program. 113. 169 

H 

HEPA filters 
defined. 73 

Hydrogeology. of RFP. I14 

I 

IAG. See Inter-Agency Agreement 

Individual Hazardous Subslance Sites. See 
Environmental Remediation 

Inter-Agency Agreement. xxiii. 43 
cleanup activities. 44. 153 
milestones. 45, 153 
OU prioritizntion. 45 
remediation goals. 46 

Interceptor trenches. 160 

Ionizing radiation. 245. See olso Radi;uicm 
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Meteorology 
81 nw. 61 
climate. xxii. 61 

prccipiration. xxiv. 61 
temperature. xxiii. 61 

frequency distribution. 66 
wind direction. 66 
wind speed classes. 66.267-273 

instrumenration. 62 
progrm. 62 

N 

National Emission Standards for Hazardous Air 
Pollutants 

defined. 14 
monitoring protocol. 14 

National Environmental Policy Act 
defined. guidance. xv. I I I I 

integration with NEPA Conipliance 
Committee. I I 

National Pollutant Discharge Elimination System 
compliance plans. 25 
FFCA modification. 25 
NOVs. 25 
program defined. 25 
QA program. 2 I Y  

NEPA. See National Environmenval Policy Act 

NESHAP. See National Emission Standards for 
Hnmdous Air Pollurants 

NPDES. See National Pollutant Dirharge 
Elimination System 

0 

Operable Units. See Groundwater or Environmenral 
Remediation 
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Plutonium 
dctcclion liinils. 2x4 
in air. xxiv. 77 
in groundwatcr. xxvii. 126. I33 
in Piml C-2. 200 
in siiil. xxviii. 137 
in surf:icc water. x x v .  1 0 1  
isotopic coiiipiisitiiin. I Yh 

Pnnds 
A-Scrics. 93 
B-Serics. 95 
C-Scrics. 96 
monthly discharges. 9X 

Q 

Qualily Assur:incc 
analytical lahmtnries, 217 

cnvironiiicntal r:idiiKhciiiistry Iahoriitory. 2 I7 
gcncrd 1ah)r:itnrics. 2 IX .  27X 
prngriini highlights. 21X 

cnvinmiicnt:il iideiticc. 2 16 
o\.crvicw. 2 I3 
prngr:iiii rcquirciiicnts. 2 I 3  

iiiil~lriiiciitiili(In. 2 15 

R 

Radiation 
at wr. 6 
clrpsurc to. 24X 
hwiirds. 247 
ioni/.ing 

iit HIT. 246 
defined. 245 
typcc of. 245 

consumer pnalucts. 250 
medical diognosis. 250 
radiiinuclidc f:illnut. 250 

cosmic. 249 
indnor radon. 249 
niitural hackgrnund. 24Y 

niiin-niade. source.; of 

cnurccs rrf 

R:idiatiiin tlosc 
assessnicnl. xxix. 191 
convcrsinn factors. 19.5. 262 

gnrunil-plane irndiation. IY7 
inhalation. 197 
soil ingestion. 197 
watcr ingestion. 197 

cosmic. 209 
effective ilosc equivalent. 246' 
health effects. 247 
measurements. 246 
natural hackground. 207 
primordial nuclides. 209 
sources. 259 
standards. 192 
to puhlic. 20R 

Radiological monitoring 
air. 7 I 
detention pnnds. 96 
drinking water. IW 
effluent monitoring results. 77 
groundw:ttcr. I15 
program description. 7 I 
soil. 137 
surfacc water. 101 

Raw water 
radionuclide concentrations. 104 

RCKA. See Resource Conservation and Recovery 
Act 

Remedial Investigation/Feasihility Study. I56 

Resource Conservation and Recovery Act 
closurc plans. 34 
contingency plans. 35 
defined. 30 
FFCA. 4 I 
national response center notifications. 37 
RCRA permits. 31 

Part A. xix. 31 
Part 6. xix. 32 

xx i .  39 
Settlement Agreement and Compliance Order. 

waste minimization. 38 

Rocky Flats Plant 
arcii map. 3 
climate. 4.61 
dcscription nf opcrations. 5 
gcology. 4. I13 
historical mission. 6 
hydrogcology. 4, I 1 4 
Incation of. 3 

S 

Safe Drinking Water Act. 2X 

Sampling 
analytical pmcedures. 280 

SDWA. See Safe Drinking Water Act 

Selective Alpha Air Monitors 
defined. 73 

Site Environmental Repon 
program dcscription. x i  
purpxe of. xv 

Sitevide Treatability Studies Repon. I68 

Soil 
analytical procedures. 280 
description of program. 137 
dose conversion factors. 197 
ingestion source terms, 199 
plutonium concentrations. xxviii, 137 
sampling locations. 138 
standards. 262 
uranium and thorium in, 207 

Solar Ponds 
proposed cleanup, I60 

Solar Ponds Pondcrcte Project. 154 

Standley Lake Reservoir 
monitoring results. 106 

Stratigraphic units. I13 

U 

Uranium 
detectinn limits. 2x4 
in air, xxiv. 77 
in groundwater. xxvii. 126 
in Pond C-2.200 
in surface water. XXV.  101 

Site Environmentoi Rocky Report Flats for Pbnf I m 

Surfacc Water 
community water 

program description. 105 
nionitoring rcsults. xxvi, 106 

dcscription of. 93 
detention ponds. 96 

drainage systcms 
monthly discharges. 98 

North Walnut Creek. 93 
South Walnut Creek. 95 
Woman Creek. 95 

nonradiological monitoring. 99 
results of. 100 

radiological monitoring, 99 
results of. xxv. 101 

sitewidc nionitoring 

program description. 97 
standards. 255 

T 

Tiger Tcarn. xxi i i .  50 

Toxic Suhstances Control Act. 29 

Transuranic waste. xxi 

Tritium 
detection limits. 284 
in air. xxiv. 77 
in Pond C-2.200 
in surface water. xxv. 102 

TSCA. See Toxic Suhstances Control Act 
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